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Careful setting of cores assures 
uniform wall thickness. 


“roe 


Rigid standards of manufacture, strictly maintained, make every 

Grinnell Pipe Fitting a good fitting. Their uniformity of wall 

thickness, for instance, is assured by Grinnell’s high-grade pattern 
equipment and careful setting of cores. Other features which make ever) 
Grinnell fitting easy to use include: smooth surfaces inside and out, sharp, 
clean threads for easy starting and tight joints, and accurate sizing. Specify 
Grinnell Fittings — with the Grinnell “G” trade mark — and you get uni 
formly fine fittings at no increase in cost. Available through branch ware- 
houses and jobbers everywhere. Write for Catalog 5-B. Grinnell Compan, 


Inc., Executive Offices, Providence 1, R. I. 


WHENEVER PIPING 1S INVOLVED 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 

- tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U.S. A. 
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Suction and discharge water piping connections to two 


= 
ae 


“oe “ 


+ 


2 ie Sb, ah j * ecghe 
ir al — © aa 


Which Specifications for 
Sree. FIPE 


Shall I Use 


SABIN CROCKER CLARIFIES 





POWER PIPING STANDARDS & 


A S STATED in the letter on the 
next page, there are several ASTM 
specifications for pipe listed in 
the American Standard Code for 
Pressure Piping and the ASME 
Boiler Construction Code as avail- 
able for power piping applications. 
After eliminating nonferrous and 
cast iron pipe as outside the scope 
of the present discussion, the 10 
separate specifications abstracted 
in Table 1 remain for consideration. 
These 10 specifications embrace 
some 54 different grades of mate- 


rial. In order to simplify the pres- 
ent discussion it will be confined to 
steel pipe, without attempting to go 
into the choice of specifications for 
cast or forged flanges, fittings, and 
valve bodies. 

Some idea of the purposes: for 
which the several specifications are 
suited can be gathered from their 
titles with condensed scope clauses 
as presented in Table 1. The order 
of listing specifications follows the 
sequence of the ASTM numbering 
system and merely reflects the suc- 
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high pressure boiler feed pumps 


eession in which the specifications 
were issued. This order seems pref- 
erable to attempting to have the 
sequence follow an ascending qual- 
ity scale, because so many factors 
are involved that it is impracticable 
to say that one specification neces- 
sarily represents a better product 
from every angle than does some 
other specification. It so happens, 
however, that the carbon steel 
specifications were issued in an 
earlier sequence before the alloy 
steel specifications appeared. 


General Criteria of Suitability 


In general, the quality of the 
product is reflected in the extent to 
which chemical composition and 
physical properties are specified 
From a glance at Table 1 it is im- 
mediately evident which specifica- 
tions have sufficient requirements 
to define adequately what the prod- 
uct is like and to assure obtaining 
reasonable uniformity of quality 
Each length of every kind of pipe 
made has to withstand successfully 
a hydrostatic test considerably in 
excess of its allowable working 
pressure without splitting or devel- 
oping leaks. In the case -f pipe for 
“ordinary uses,” such a. A .20, this 
is the only test to which ii is sub- 
jected. 

Further indications of quality 
are the process by which the steel 
is made and the melting practice. 
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T ue NEED FOR information on 
how to choose the right specifica- 
tion for any particular power 
piping application was pointed 
out in the following letter to 
HPAC’s editor from a reader, 
who is mechanical engineer with 
a power company: 

“You are doubtless aware of 
the multiplicity of specifications 
covering pipe materials. The 
booklet of ASTM Specifications 
for Steel Piping Materials con- 
tains 10 separate sets of speci- 
fications applicable to steel pipe 
for power plant service. Like- 
wise, the American Standard 
Code for Pressure Piping and 
the ASME Boiler Construction 
Code contain references to these 
specifications and set S values 
for the materials. In addition, 
there are other specifications 
covering pipe made of other ma- 
rials, as well as covering various 
forgings, castings, etc., intended 
to be suitable for use in connec- 
tion with piping systems. Also, 
I understand that the ASTM is 
now getting out an additional 
set of specifications covering 
chrome-moly pipe for high tem- 
perature service. 

“I do not question the neces- 
sity for, nor the wisdom of hav- 
ing, these various specifications. 
There are, of course, sound tech- 
nical reasons for use of materials 
suitable for specific applications, 
and it is well known that mate- 
rials which are good for some 
specific applications are either 
unsuitable or uneconomical for 
certain other applications. In 
addition to the technical and eco- 
nomic considerations, there are 
sometimes commercial or prac- 
tical reasons which make it nec- 
essary or desirable to have some 
duplication of specifications or 
materials which might be suit- 
able for a given use. However, 
the average engineer is faced 
with all these different specifica- 
tions which require close and 
careful study to determine just 
wherein, or in what respects, 
they differ from each other, and, 
furthermore, it is quite likely to 
be difficult properly to evaluate 


LETTER TO EDITOR SUGGESTS NEED FOR THIS ARTICLE 


or determine the true signifi- 
cance of such differences as are 
found between some of these 
specifications. 

“Without attempting to go 
into details here regarding all 
the factors which enter into the 
design of a piping system, I feel 
sure that you can appreciate the 
fact that the ordinary engineer, 
who is not a piping specialist or 
a metallurgist but who is respon- 
sible for use of large quantities 
of piping properly designed for 
a number of different operating 
conditions such as are encoun- 
tered in the modern steam plant 
and in some industrial plants, 
may be in a quandary as to 
which specifications should be 
employed in selecting piping ma- 
terials for the plant, as well as 
how to determine the relative 
merits of the various specifica- 
tions for piping which might pos- 
sibly be used for a given applica- 
tion or for a given job. For 
example, there seem to be at 
least four different specifications 
which are applicable for piping 
for high temperature service, but 
I do not know of any well de- 
fined method of determining the 
relative merits of them, or which 
should be used for a given appli- 
cation or set of conditions. Like- 
wise, there appears to be about 
half a dozen specifications cov- 
ering pipe materials suitable for 
ordinary service, but with no 
well defined rules as to when, or 
under what conditions, each one 
is more suitable than another. 

“I have felt the need of some 
kind of comprehensive discussion 
which would furnish definite in- 
formation and establish facts 
and principles which could be 
readily utilized for determining 
which of the various specifica- 
tions should be used for pur- 
chasing pipe materials for any 
given installation or set of con- 
ditions. Such a discussion should 
point out just what the differ- 
ence is between materials ob- 
tained under each of the various 
specifications, and the service or 
conditions for which each is sup- 
posed to be more particularly 





suitable; also the extent to which 


_ there is an overlapping of suit- 


ability, which would leave the 
final selection to be made on the 
basis of some consideration other 
than the relative merits of the 
materials covered by the specifi- 
cations themselves. It has oc- 
curred to me that it would be a 
valuable contribution on your 
part if you could get a number 
of experts in the piping field, in- 
cluding well informed committee 
members of the various stand- 
ards associations, leading metal- 
lurgists, production men, com- 
mercial representatives, and 
technical experts of the impor- 
ant piping fabricators and steel 
companies, to write the pertinent 
facts required for the purpose 
outlined above. It might even be 
possible to work up a table show- 
ing the relative merits as well as 
the undesirable qualities of ma- 
terials covered by the various 
piping material specifications for 
various purposes or applica- 
tions.” 

This letter has very clearly 
stated the need for information 
that will be of direct interest to 
many concerned with power 
piping. In the present article, 
Sabin Crocker (senior mechani- 
cal engineer, system engineering 
department, The Detroit Edison 
Co., and a member of HPAC’s 
board of consulting and contrib- 
uting editors) discusses the 
question, “Which Specification 
Shall I Use for Steel Pipe?” 
From long association with vari- 
ous American Standards Asso- 
ciation and American Society for 
Testing Materials committees 
concerned with piping codes, 
specifications, and _ standards, 
Mr. Crocker is in a_ position 
to contribute helpful slants on 
the questions outlined. Among 
other committee affiliations, Mr. 
Crocker is chairman of the sub- 
committee on metallurgy and 
piping of the prime movers com- 
mittee of the Edison Electric In- 
stitute, and chairman of the sub- 
committee on scope and intent, 
American Standard Code for 
Pressure Piping, ASA B31. 











Heating, Piping & Air Conditioning, January 1946 


V 


ous 
val 
str 


tee: 
con 
req 
str 
the 
val 








By “process” is meant the besse- 
mer, open hearth, electric furnace, 
or duplexing process of manufac- 
ture used in producing the steel. 
“Melting practice” refers to 
whether the steel is an “open” or 
“rimmed” steel, or whether it is 
“killed” or deoxidized during the 
process of manufacture. “Killed” 
steels are superior in many re- 
spects, among other things being of 
more uniform structure and better 
adapted to cold bending and to se- 
vere hot forming operations. 


Both aluminum and silicon are 


commonly used together as deoz- 


idizers, and each has a specific ef- 
fect on the final product. The alu- 
minum tends to give a fine grained 
steel which behaves well in rolling 
but has poor resistance to graphi- 
tization in service owing to the 
aluminum. The silicon, on the other 
hand, tends to give a coarse grained 
steel having superior strength at 
elevated temperatures and less sus- 
ceptibility to graphitization. Hence, 
it is sometimes specified that a steel 
shall be “killed with a preponder- 
ance of silicon” and a requirement 
is set as to the minimum amount 
of silicon which must be found pres- 
ent on analysis. This requirement, 
however, does not prevent the use 
of an excessive amount of aluminum 
from the standpoint of graphitiza- 
tion, and more specific restrictions 
should be considered in ordering 
new pipe if carbon steel is to be 
used for temperatures above 800 F, 
or carbon-moly above 900 F. Sev- 
eral of the specifications shown in 
Table 1 have minimum silicon re- 
quirements and it will be noted that 
these grades are allowed higher S 
values than similar materials hav- 
ing less silicon (see, for instance, 
A106). 


Another preliminary slant on the 
purposes for which the several 
specifications are suited can be ob- 
tained from the allowable stresses 
or “S values” at different tempera- 
tures listed in Table 1 for the vari- 
ous grades of material. The S 
values are the maximum allowable 
stresses at different operating tem- 
peratures set by the code commit- 
tees for use in the formulas for 
computing the thickness of pipe wall 
required with respect to bursting 
stress due to internal pressure. In 
the Code for Pressure Piping, the S 
values also serve as a guide in set- 


ting maximum longitudinal stress 
caused by a combination of internal 
pressure, and bending due to ex- 
pansion and dead weight between 
supports. Tabulating these S values 
on the same sheet with the chem- 
ical compositions, physical proper- 
ties, and other characteristic infor- 
mation pertaining to each grade of 














material helps to make its salient 
features distinguishable from the 
corresponding features of other 
grades. For instance, no S values 
have been provided in the codes for 
A120 pipe above 450 F, which is 
deemed to be the top temperature 
for this kind of pipe, whereas no S 
values below 650 F have been pro- 
vided for the alloy steels in power 
piping—since there would be no 
advantage in using them at in- 
creased cost where high tempera- 
ture or corrosion is not a factor. 

Owing to space limitations, no S 
values have been shown for tem- 
peratures above 1000 F, although 
such values have been set in the 
Boiler Code for some alloys. Like- 
wise several sets of S values for in- 
termediate temperatures have been 
omitted for the sake of condensing 
the table. 

The joint or seam efficiency pos- 
sessed by each kind of pipe was con- 
sidered by the code committee in 
setting S values. Seamless pipe, 
being without a longitudinal joint, 
naturally has an efficiency of 100 
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per cent. Electric resistance welded 
pipe is ordinarily rated at 85 per 
cent joint efficiency, but for appli- 
cations where the temperature is 
below 650 F and where the pipe is 
subjected to supplementary tests 
and/or heat treatments which dem- 
onstrate the strength characteris- 
tics of the weld to be equal to the 
minimum tensile strength specified 
for the pipe, S values equal to the 
corresponding seamless grades may 
be used. Electric fusion welded 
A155 pipe, where the quality of 
welding is thoroughly tested, is al- 
lowed a joint efficiency of 90 per 
cent, whereas electric fusion welded 
A139 pipe made under less exacting 
requirements is given a joint effi- 
ciency of only 80 per cent, the same 
as lap welded pipe. Butt welded 
pipe has the lowest joint efficiency 
of all, 60 per cent, which is in keep- 
ing with the strength of that kind 
of seam. These joint efficiencies are 
incorporated in the S values shown 
in Table 1. 


Carbon Steel Pipe for Ordinary 
Uses 


Among the specific points raised 
by our reader is “there appears 
to be about half a dozen speci- 
fications covering pipe materials 
suitable for ordinary service, but 
with no well defined rules as to 
when, or under what conditions, 
each one is more suitable than 
another.” Leaving out specifica- 
tions for nonferrous pipe and other 
special materials not generally ap- 
plicable to power piping, this point 
boils down to choosing between A53, 
A120, A135, and A139 (see Tabie 
1). The following review of the 
distinguishing features of these 
specifications would seem in order: 

Specification A120 .is the lowest 
grade of steel pipe for which there 
is an ASTM specification. No phys- 
ical tests are specified beyond a hy- 
Ccrostatic test, and there are no 
chemical requirements whatsoever 
except requirements for galvanizing 
where this is desired. As stated in 
the scope paragraph, A120 pipe is 
intended for “ordinary uses in 
steam, water, gas, and air lines, but 
is not intended for close coiling or 
bending, or high temperature serv- 
ice.” This is the “common or gar- 
den variety” of pipe purchased from 
jobbers’ stock without a pedigree. 
That A120 pipe is at the bottom of 
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the scale for steel pipe aiso 1s evi- 
dent from the fact that it has the 
lowest S values assigned any kind 
of steel pipe in the _ respective 
grades, and that no S values are 
given for temperatures above 450 
F. Butt welded pipe may be fur- 
nished under A120 in sizes from %& 
in. up to and including 4 in. in 
“standard weight” and “extra 
strong” thicknesses, and up to 3 in. 
in “double extra strong.”’ Lap weld- 
ed pipe is not made in sizes below 
1% in. Electric welded and seam- 
less are made in the full size range. 
Either black or hot dipped gal- 
vanized pipe is available under this 
specification. 

The next better quality of steel 
pipe for ordinary uses is electric 
fusion welded covered by ASTM 
specification A139, which is made 
; with either straight seam or spiral 

seam. This kind of pipe is fur- 
nished in grades A and B in sizes 
from 4 in. to 24 in., inclusive, and 
in thickness conforming to the ASA 
B36.10 schedule number system. 
Straight seam or spiral seam welded 
pipe in diameters 30 in. and larger 
and in thicknesses up to 34 in. can 
be ordered to ASTM specification 
A134. Chemical requirements con- 
sist of maximum limits on phos- 
phorus and sulphur, and physical 
properties are specified for grades 
A and B. Such pipe is used to a 
limited extent for power piping and 
has been assigned S values for tem- 
peratures up to 450 F. The princi- 
pal use for A134 and A139 welded 
pipe, however, is for underground 
gas, oil, or water lines and for such 
purposes it usually is given a pro- 
tective coating as specified by the 
purchaser. 


Carbon Steel Pipe for 
Intermediate Uses 


‘ 


Coming between pipe for “ordi- 
nary uses” and pipe suitable for 
“high temperature” service, there 
is an intermediate kind adapted to 
coiling, bending, flanging, and other 
special purposes, and suitable for 
fusion welding. Such pipe is satis- 
factory for intermediate uses in 
power piping at service tempera- 
tures up to 750 F. The two prin- 
cipal ASTM specifications in this 
field are A53 and A135, as dis- 
cussed below. 


Specification A53 covers black 
and hot dipped galvanized steel pipe 
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Spherical fitting used in steam line 
from the boiler to the turbine on the 
60,000 kw turbogenerator unit in a 
modern plant. The boiler is designed 
for a drum pressure of 975 psi and the 
turbine is designed for steam at 850 
psi and 900 F total temperature at the 
throttle. The boiler feed pump dis- 
charge pressure is approximately 1100 
psi when pumping 310 degree water 


which may be butt welded, lap 
welded, electric resistance welded, 
or seamless. Butt welded pipe is 
not made in nominal sizes larger 
than 4 in. and is not intended for 
flanging. Lap welded pipe is not 
made below 14 in. size. Electric 
welded and seamless are made in 
the full size range. When seamless 
or electric resistance welded pipe is 
ordered for close coiling, cold bend- 
ing, or for forge welding, grade A 
should be specified rather than 
grade B. The chemical require- 
ments of this specification cover 
only the maximum phosphorus 
content, aside from the fact that a 
carbon maximum of 0.10 per cent is 
set for resistance welded pipe of 
4g and 4 in. nominal size. The ten- 
sile requirements and bending and 
flattening tests of A53 are good, 
but only one of these tests has to 
be made on one length of pipe from 
each lot of 500 lengths or fraction 
thereof in each size. Hence these 
tests are not so searching as those 
specified under the optional supple- 
mentary requirements of A106, 


where transverse tensile and fiat 
tening tests may be made on bot, 
ends of every length of pipe i 
specified in the order. 

It often happens that seamles 
A53 pipe is fundamentally identica 
with A106 pipe, but has not bee: 
subjected to all the physical test 
and chemical analyses required b) 
A106. Hence, where A106 pipe i 
desired but none is available, it i 
sometimes possible to locate A5: 
pipe in stock and give it sufficient 
tests to demonstrate whether 01 
not it conforms to A106 require 
ments. 

The Code for Pressure Pipins 
has limited S values for A53 pips 
to temperatures 750 F and below 
although the Boiler Code shows 
values for seamless A583 pipe up t 
1000 F. In the light of what is now 
known about graphitization, how- 
ever, it does not seem advisable to 
use A53 pipe at temperatures above 
750 F unless it is silicon killed, 
with a restriction placed on the 
amount of aluminum used, and cer 
tainly not above the temperatur« 
range recommended for A106 ma 
terial. 

Specification A135 covers grade 
A and grade B electric resistance 
welded steel pipe 30 in. and under in 
diameter. Only grade A is adapted 
to flanging and bending. The suita- 
bility of electric resistance welded 
pipe for various purposes is some- 
what dependent upon its dimen- 
sions, properties, and conditions of 
service, so that the purpose for 
which the pipe is intended should 
be stated in the order. The Code 
for Pressure Piping and the Boiler 
Code Committees have assigned S 
values to electric resistance welded 
pipe for temperatures up to 750 F 
and 1000 F, respectively, based on 
a joint efficiency of 85 per cent. For 
applications where the temperature 
is below 650 F and where the pipe 
is subjected to supplementary tests 
and/or heat treatments which dem- 
onstrate the strength characteris- 
tics of the weld to be equal to the 
minimum tensile strength specified 
for the pipe, S values equal to the 
corresponding seamless grades (of 
A53) may be used. 


Carbon Steel Pipe for High Pres- 
sure, High Temperature Service 


carbon steel! 
high pressure 


The outstanding 
specification for 
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and/or high temperature service is 
ASTM A106. In its 1945 issue, 
this specification will be restricted 
to seamless pipe suitable for bend- 
ing, flanging, and similar forming 
operations, and for fusion welding. 
Grade A rather than grade B should 
be used for close coiling, cold bend- 
ing, or for forge welding. The pur- 
pose for which the pipe is to be 
used should be stated in the order. 
While A106 pipe is suitable for 
moderate superheated steam tem- 
peratures, the principal demand for 
this product in modern central sta- 
tions is for the boiler feed lines 
which usually operate at tempera- 
tures below 500 F. It is also used 
extensively for extracted steam 
lines, high pressure saturated steam 
piping, lubricating oil lines fa~ tur- 
bines, and similar purposes where 
a thoroughly dependable product is 
required. 

Owing to the susceptibility of 
carbon steel to graphitization at 
temperatures above 800 F, caution 
should be exercised in using this 
material at too high a temperature. 
Silicon killed, low aluminum carbon 
steel has both a higher creep 
strength and a greater resistance 
to graphitization than has the va- 
riety killed with a preponderance 
of aluminum. The higher S values 
shown in Table 1 for the silicon 


killed varieties of A106 pipe were ° 


originally assigned on account of 
the superior creep strength of this 
» material in the higher temperature 
range. Present indications are that, 
from a graphitization standpoint, 
the silicon killed variety of A106 
can be used at temperatures up to 
800 or 825 F, whereas the variety 
killed with a preponderance of 
aluminum should be restricted in 
power piping applications to service 


where the temperature does not 
much exceed 750 F. Although av- 
erage temperatures are important 
in considering graphitization, due 
attention should be paid to oper- 
ating temperature swings, as a 
great deal of damage can be done 
in a relatively few hours time if 
the temperature is allowed to get 
out of hand. 

Specification A106 has rather 
complete chemical requirements, ab- 
stracted in Table 1, as well as 
physical properties determined by 
tensile, bending, and flattening 
tests. Owing to the small lots in 
which A106 pipe is ordered, a great- 
er number of test specimens are 
usually required than is the case 
with specification A53. There are 
requirements for finish that de- 
scribe surface defects and define 
when they can be corrected by ma- 
chining or grinding and when they 
constitute a basis for rejection. 
There also are supplementary re- 
quirements of an optional nature 
which may be specified in ordering 
pipe 8 in. and over in nominal 
diameter. These provide for check 
analysis on each length, if desired, 
and for a transverse tension test, a 
flattening test, and an etch test on 
both ends of each length. These 
tests are expensive, but they are 
much more searching than the 
usual routine tests and practically 
insure finding and eliminating any 
defective length or lengths. 

The need for testing individual 
lengths of pipe intended for severe 
service conditions became apparent 
several years ago when it was found 
that pipe containing laminations 
sometimes passed unnoticed if only 
one or two lengths from each lot 
were tested. As a result of this ex- 
perience, and in order to satisfy 


the exacting needs of the power in- 
dustry, supplementary require- 
ments of an optional nature that 
could be specified if and as required 
were then added to A106. These 
tests have proved to be a most effec- 
tive means for detecting and elim- 
inating faulty lengths of pipe, and 
the added expense is amply justified 
for high pressure piping. As men- 
tioned in discussing specification 
A53, seamless A53 pipe often is 
fundamentally identical with A106 
pipe but has not been subjected to 
all the physical tests and chemical 
analyses required by A106. Hence, 
it may be possible, should occasion 
arise, to qualify A53 pipe for A106 
service by giving it the additional 
A106 tests. 


Alloy Steel Power Piping 


Some years ago when superheat- 
ed steam temperatures first ap- 
proached a point where the use of 
alloy steel pipe seemed called for 
from a strength standpoint, the 
ASTM undertook to formulate 
specification A158 as a collection of 
requirements for the most prom- 
ising grades of steel for this pur- 
pose. In addition to the grades still 
remaining in A158, it originally in- 
cluded as grade P1 the % per cent 
molybdenum steel (carbon-moly) 
which was issued later as a sep- 
arate specification designated as 
A206. The reason for this change 
was the indication then that car- 
bon-moly would be the predominant 
steel for some time to come, which 
actually proved to be the case. Only 
since the discovery three years ago 
that graphitization is a factor to be 
considered, has there been much 
interest in other alloy steels for 
power piping. Like specification 
A106 for carbon steel pipe, alloy 





Footnotes for Table 1 on second and third preceding pages. 


‘Abbreviations: AB, acid bessemer; EF, 
electric furnace; EFW, electric fusion 
welded; ERW, electric resistance welded ; 
OH, open hear’ 

In addition to the tests specified, each 
length of pipe shall be given a hydro- 
static test and other physical tests as 
prescribed in the respective specification. 

‘For intermediate values, see Amer- 
ican Standard Code for Pressure Piping, 
ASA B31, or ASME Boiler Construction 
Code. The Boiler Code S$ values below 
650 F are the same as at 650 F in all 

whereas the Piping Code values are 

ted. Allowable stresses for A53 

mo A135 Lge Dive above 750 F are for the 
Boiler henge y FE likewise those for non- 
silicon-killed an 55 pipe at 1000 F. The 
Boller Code contains silicon-killed 
varieties of the ¢ KH items for which 
awe ve no equivalent in the Piping Code: 
(a) A53 seamless pipe in both grades A 
and B to which ie assigns the same § 


values as shown for silicon-killed A106 
pipe in this table; and (b) A135 resis- 
tance welded pipe. 

*Welded pipe 4 in. and under in nominal 
diameter may be butt welded. Welded 
pipe over 4 in. in nominal diameter shal! 
be lap welded or electric welded. 

*Grade A pipe should be used for close 
coiling, cold bending, or forge welding. 

*Not shown in the ASTM specification, 
but bo be obtained with this silicon 
rang 

For applications where the temperature 
is below 650 F, S values equal to the 
corresponding seamless grades may be 
used if the pipe is subjected to supple- 
mental tests and/or heat treatments which 
demonstrate the strength of the weld to 
be equal to the minimum tensile strength 
apecitied for the © pipe 

—— moly enum or tungsten shall 


used. 
*Grade P5c shall have a titanium con- 
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‘ent of not less than four times the car- 
bon vontent and not more than 0.70 per 
cent; or a columbium content of eight to 
10 times the carbon content. 

“Grade P8b shall have a titanium con- 
tent of not less than five times the carbon 
content and not more than 0.60 per cent 

"Grade P8d shall have a columbium 
content of not less than 10 times the car- 
— content and not more than 1.0 per 


cen 

Grade T16 shall have a titanium con- 
tent of not less than four times the car- 
bon content and not more than 0.70 per 
cent. 

“Grade TP-321 shall have a titanium 
content of not less than five times the 
carbon content and not more than 0.60 
per cent. 

“Grade TP-347 shall have a columbium 
content of not less than 10 times the car- 
— and not more than 1.00 per 
cen 
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pipe specifications A158, A206, and 
A280 contain requirements as to 
the extent of surface defects per- 
missible as well as optional require- 
ments for tests which can be made 
on each length of pipe if called for 
in the order. 

Carbon-Moly Pipe: It should be 
mentioned that about the time car- 
bon-moly pipe was switched from 
being the Pl grade of A158 to be- 
come A206, a change was made in 
the deoxidizing practice followed in 
“killing” the steel. The A158 va- 
riety, in which 1% to 2 lb of alumi- 
num was used per ton of steel in 
killing, tended to have a fine grain 
and an abnormal] structure, whereas 
the A206 version, killed with a pre- 
ponderance of silicon and only 
about % lb of aluminum per ton, 
tended to have a coarse grain and 
a normal structure. This difference 
in melting practice was found to 
have a considerable effect on the 
susceptibility to graphitization, as 
noted earlier in this article. 

Experience differs as to just what 
upper temperature limits should be 
prescribed for these two types of 
carbon-moly steel, but in most cases 
nothing worse than “scattered 
graphite” has been found after 
30,000 to 40,000 hr service with the 
“high aluminum” variety if the op- 
erating temperature swings do not 
exceed 900 F, and with the “low 
aluminum” variety if they do not 
exceed 925 F. The existence of 
scattered graphite in existing in- 
stallations is not alarming if it does 
not progress beyond this stage, but 
would seem to call for periodic 
sampling of welded joints to keep 
track of conditions. Before order- 
ing a new rolling made of either 
kind of carbon-moly pipe, however, 
it would be advisable to see whether 
the temperature swings can be kept 
at least 25 F below those mentioned 
so as to be sure of staying on the 
safe side. Otherwise, consideration 
should be given to using another 
element as a_ graphitization in- 
hibitor along with the molybdenum 
required for strength purposes at 
elevated temperatures. Some of the 
steels in current use at higher tem- 
peratures are discussed in succeed- 
ing paragraphs. 

Chrome-Moly Pipe: The alloying 
element so far given the most con- 
sideration for adding to carbon- 
moly steel as a graphitization in- 
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hibitor is chromium, which gives 
promise of being effective if pres- 
ent in amounts from about % per 
cent on up. The presence of chro- 
mium in a steel helps to keep the 
carbon in combined form, thus 
tending to prevent the formation 
of graphite with prolonged ex- 
posure to elevated temperature. In 
view of the expectation that % per 
cent chromium added to a % per 
cent molybdenum steel would in- 
hibit graphitization for operating 
temperatures up to 950 F or so, a 
special subgroup in the ASTM re- 
cently undertook formulation of a 
specification for pipe of this com- 
position which will be issued as a 
1945 tentative standard bearing the 
seria] designation A280. The sub- 
committee on ferrous materials of 
the Boiler Code committee has al- 
ready assigned tentative S values 
for this product, as shown in 
Table 1. 

Where operating temperature 
swings are apt to exceed 950 F, 
some engineers feel that more than 
% per cent chromium might be de- 
sirable. In at least two instances 
of which the author is aware, this 
has been the reason for ordering 
pipe to the T12 grade of ASTM 
A213 (see Table 1) which contains 
0.80 to 1.10 per cent chromium and 
is primarily a specification for su- 
perheeter tubes. There is no cor- 
responding grade P12 of A158 pipe. 
the nearest composition being 
grade Pll with 1 to 1% per cent 
of chromium, which was considered 
more than necessary for the pur- 
pose. Furthermore, the silicon con- 
tent of grade P11 (4% to 1 per cent) 
seems on the high side and might 
tend to detract from its creep 
strength. In at least one of the 
above mentioned orders a prefer- 
ence was expressed and realized for 
keeping the chromium content at 
the low end of its 0.80 to 1.10 per 
cent range in T12, among other 
reasons to facilitate welding. The 
actual fabrication is said to be 
working out with little more diffi- 
culty than would be experienced 
with A206 carbon-moly. 


As operating temperatures ap- 
proach 1000 F, more molybdenum 
is considered to be desirable from 
a strength standpoint, and more 
chromium for the sake of its cor- 
rosion resisting properties as well 
as for its value as a graphitization 





inhibitor. With steam pressures 0! 
1200 to 1600 psi, there is conside) 
able incentive for running th. 
throttle temperature up to 1000 F- 

or at least letting the temperatur: 
swings go that high at maximum 
load on the unit. Severe service of 
this sort requires a steel which, a: 
the operating temperature, is bot! 
stable and at the same time po 

sesses sufficient strength to warran' 
having an S value commensurat: 
with the pressure. In such app! 

cations, molybdenum is useful f: 

its strength-giving propertie 

whereas chromium is desirable fo: 
resisting corrosion and as a means 
of inhibiting graphitization. Th: 
following varieties of chrome-mo)) 
steel are among the materials whic! 
have been used or are under discus 
sion for this purpose (see Table 1) 


Grade P3a of A158, 1.50-2.00 jx 
cent chrome, 0.60-0.80 per cent mol) 
with 0.45 to 0.75 per cent silicon. 

Grade P3b of A158, 1.75-2.25 pe: 
cent chrome, 0.45-0.65 per cent mol) 
with 0.50 per cent maximum silicon 

Grade Pil of A158, 1.00-1.50 pe: 
cent chrome, 0.45-0.65 per cent moly 
with 0.50-1.00 per cent silicon. 

Grade T12 of A213, 0.80-1.10 pe: 
cent chrome, 0.45-0.65 per cent moly, 
with 0.30 per cent maximum silicon 

Grade T22 of A213, 2.00-2.50 pe. 
cent chrome, 0.90-1.10 per cent moly 
with 0.50 per cent maximum silicon 


Moly-Vanadium Pipe: As _ so 
often happens in choosing a satis- 
factory product for severe service 


. conditions, opinions differ as te 


what constitutes an economic type 
of steel possessing adequate creep 
strength and at the same time be- 
ing sufficiently resistant to graph- 
itization and corrosion without get- 
ting into the field of the more ex- 
pensive stainless and austenitic 
steels. One interesting possibility 
now under consideration is a 1.00 
per cent molybdenum steel contain 
ing about 0.20 per cent vanadium 
This steel is new to the piping field 
and is not covered by any existing 
specification—nor have any S values 
been set for it. 

Corrosion Resistant Steels: 
Where corrosion is an important 
consideration, it is sometimes neces- 
sary to use the more expensive 
steels containing considerable 
amounts of chromium in conjunc- 
tion with nickel or other alloying 
elements added for various reasons. 
It is of interest to note, however, 
that steam at temperatures up to 
1000 F is not ordinarily found to 
be a corrosive medium. The 4-6 
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per cent chrome steel is the least 
expensive of those usually consid- 
ered as really being corrosion re- 
sisting steels, beyond which there 
are other classes of ferritic steels 
in 7 to 9 per cent and the 12-15 per 
cent chromium ranges, and the 18 
per cent chromium, 8 per cent 
nickel and richer alloys among the 
austenitic steels. 

The austenitic chrome - nickel 
steels have not been used much for 
power piping owing to their cost 
and to the fact that other steels 
have served this purpose so far. 
Ferritic alloy steels containing con- 
siderable amounts of chromium, 
with or without other alloying ele- 
ments, have been used extensively 
in the oil industry and in the high 
temperature end of steam super- 
heater circuits, so that their prop- 
erties are fairly well established. 


5 Intermediate and high alloy ferritic 


steels are definitely more difficult 
to weld, having air hardening tend- 
encies which need to be counter- 
acted by refinements in preheating 
and postheating technique and by 
other niceties of welding procedure 
carried out under careful control. 
The 4 to 6 per cent chrome steels in 
particular have pronounced air 


hardening tendencies which require 


special care in fabrication. Aus- 
tenitic steels, on the other hand, do 
not air harden but are softened by 
quenching in air or water. Hence, 
strong, tough, and ductile welds are 
obtained in the austenitic steels 
without preheating or postheating, 
although joints are sometimes 


stress relieved to meet code re- 
quirements. 
Welding of straight chromium 


ferritic steels is facilitated to some 
extent by the presence in the steel 
of certain elements, such as colum- 
bium or titanium, added in amounts 
having a definite ratio to the car- 
bon content (see Notes 9-14 accom- 
panying Table 1) which tend to re- 
duce their tendency to air harden 


This indicates the variety of piping 
in a modern plant. Note the large 
cooling water pipes from the main 
surface condenser, the “priming” 
lines which are used for creating a 
vacuum in the water side of the con- 
denser before starting up the circu- 
lating water pump, and a large steam 
extraction line which carries steam 
extraction from the main turbine to a 
closed feedwater heater. In the back- 
ground are two pumps installed on the 
lower floor, one of which supplies 
cooling water for the generator hy- 
drogen coolers and the turbine oil 
cooler and the other of which supplies 
high pressure water for sluicing ashes 
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[he columbium or titanium also 
tend to stabilize the chromium by 
preventing it from oxidizing o1 
from forming chromium carbide. 
This is a necessary precaution be- 
cause these products, once formed, 
are apt to migrate to the grain 
boundaries and segregate there, 
thus embrittling the steel. 

In welding chrome-nickel austen- 
itic steels where air hardening is 
not a factor, the columbium or 
titanium acts solely as a stabilizer 
for holding the carbon in solution 
in the heat affected area adjacent to 
the weld. With service temperatures 
in the range of 800 to 1500 F, and 
particularly in the vicinity of 1200 
F, the carbon in the iron-carbide 
of chrome-nickel austenitic steels 
has a pronounced tendency to come 
out of solution and unite with some 
of the chromium to form chromium 
carbides. This action is most pro- 
nounced along the grain boundaries 
where the attendant removal of 
chromium from solution in the fer- 
rite tends to impair its corrosion 
resisting properties to an extent 
which permits the steel to become 
embrittled. The stabilizing elements 
serve to prevent the formation of 
chromium carbide by uniting, pref 
erentially, with the precipitated 








carbon to form other carbides, thus 
leaving intact for resisting corro- 
sion the chromium content already 
in solution in the steel. 


Procurement Problems 


Owing to the uncommon thick- 
nesses and compositions required 
for high pressure and/or high tem- 
perature power piping installations, 
seamless pipe for this purpose is 
not generally stocked and often has 
to be bought on mill orders which 
are filled by special rollings. This 
introduces complications in that the 
footage of pipe usually required for 
any one job is considerably less 
than what is considered a normal 
mill rolling in any one size. This 
situation, of course, produces many 
headaches for purchasers, fabri- 
cators, and mill men alike. Some 
time back, a curtailed schedule of 
sizes and wall thicknesses was 
agreed on for carbon-moly pipe and 
inserted in specification A206 as 
Appendix I, with a view to reducing 
the variety of items ordered to an 
extent which would permit stocking 


at least some of them. The results 
of this laudable attempt at sim- 
plification have not been encourag- 
ing, however, and the problem is 
getting still more complicated owing 
to the increasing number of alloy 
compositions coming into use. 

The aforesaid procurement diffi- 
culties have led in some instances 
to using other kinds of pipe instead 
of the seamless variety rolled by 
the usual Mannesmann or Pilger 
methods. One available substitute 
in the case of carbon steel is the 
high grade of electric fusion welded 
pipe made according to ASTM 
specification A155. This method is 
not so restricted by footage consid- 
erations and probably could be ex- 
tended to the manufacture of some 
compositions of alloy pipe if and 
when needed. 

Another way around the difficulty 
is to use forged and bored pipe, as 
has been done on several installa- 
tions having “super” pressure and 
or temperatures. Although expen- 
sive, this process is less hampered 
by footage requirements and has 
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the added advantage of indepe 
dence from established wall thi 
nesses. The latter consideration 
of importance when the design ca)|s 
for thicknesses beyond schedule 16: 
and double extra strong. whic! 
usually are the upper limit for 
seamless rolling mills. The han 
cap of high cost for forged and 
bored pipe has been countered 
some cases in the boiler-turbin« 
unit system by getting the turbin« 
throttle close to the superheate: 
outlet and using a short, straight 
run of pipe between the two. |: 
this arrangement, thermal expa: 
sion of the pipe can be accomm 
dated by using a floating type of 
superheater outlet header which is 
free to move with the pipe. 

A recent development’ whic! 
offers promise for filling small o1 
ders of pipe to any. desired composi 
tion or wal] thickness is the cen 
trifugal casting method, by whic! 
hollow sections are cast in revolving 
molds similar to those used in the 
manufacture of centrifugally cast 
cast iron pipe. Nominal lengths ar: 
16 ft, with available diameters fron 
3's to 50 in. Electric furnace melt 
ing units supply steel of any de 
sired composition ranging fron 
plain carbon steel to high allo) 
heat resisting, and corrosion re 
sisting steels. The centrifugall) 
cast pipes are heat treated in the 
rough condition and can be ma- 
chined to dimension in a manner 
similar to that used for finishing 
forged and bored pipe. Another 
possibility under consideration is 
to finish the rough cas* pipes by) 
hot rolling through a seamless pip: 
mill. The suitability of centrifugal- 
ly cast steel pipe for power piping 
purposes remains to be demon- 
strated and the most that can b 
said about it as yet is te point out 
its possibilities for getting around 
a difficult phase of the procurement 
problem. 


Powdered coal fuel piping used to 
transport the powdered coal from th: 
pulverizers to burners on the boiler 
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Sx. LOUIS’ SMOKE ordinance was 
five years old on April 8, 1945. Dur- 
ing its life it has been subjected to 
all manner of attack from various 
special interests, and in addition it 
has had to withstand the trying 
years of the war with its shortage 
of stoker parts, improperly pre- 
pared fuel, and the peculiar psycho- 
logical attitude that enforcement of 
the provisions of the ordinance 
might retard war production. It has 
emergec from these trials with no 
apparent physical impairment, and 
is firmly entrenched in the plans 
for postwar development of St. 
Louis. 

The enviable position that the 
ordinance occupies is due to the 
manner in which it is enforced and 
the unqualified support it has re- 
ceived from the press, radio, and 
citizens. This support is of prime 
importance because the mere pass- 
age of an ordinance does not elim- 
inate smoke—it only authorizes 
some individual, or group of indi- 
viduals, to eliminate smoke. 

If the public demands the passage 
of a smoke ordinance, the citizens 
must be made to realize the neces- 
sity for their sustained interest in 
the program. The elimination of 
smoke in any community is a dual 
responsibility which should be 
shared by public officials and citi- 
zens alike. Faltering interest upon 
the part of the citizens may be due 
in part to a lack of knowledge of 
the whole subject of smoke elim- 
ination. Every means available 
should be employed to educate and 
maintain the interest of the public. 





educational 
The educational program should in- 
clude not only explanatory pam- 
phlets for distribution, but innu- 
merable personal appearances be- 


continuous program. 


fore various organizations. The 
personal appearances enable the 
people to see their enforcement 
officer and formulate their opinion 
as to his ability and integrity. This 
is essential because, unfortunately, 
public office-holders are looked upon 
by many with suspicion until they 
have proved their worth. Recogni- 
tion of this condition makes it im- 
perative that every effort be made 
to establish in the minds of the 
public and the press the fact that 
the enforcement officer is sincere, 
that no political favors will be 
granted, and the enforcement will 
be impartial and vigorous. This 
state of mind on the part of the 
public can be developed, and—when 


contacts for the commissioner. The 
same statements, if issued by the 
commissioner, would be viewed 
with doubt instead of being ac- 
cepted at their face value. Further- 
more, the committee is of value in 
contacting the press, for the atti- 
tude of the press toward a citizens’ 
committee is a more benign one 
than its attitude toward any public 
official. The citizens’ committee is 
of further value in enlisting sup- 
port for the enforcement officer 
during those periods when he is 
being attacked and his judgment 
assailed. 

It may appear that an undue 
amount of space has been given to 
the question of public interest and 
support, but this is as important as 
the actual details of enforcement. 
Efficient enforcement cannot be had 
without this public interest and 


support. 





The press, radio, Enforcement of 
billboards, personal the St. Louis smoke 
appearances before program was divided 
fraternal, service, into four separate 
and civic organiza- } Raymond R. Tucker Tells How and distinct cate- 


tions, and the ap- 


pointment of a citi- St. 


zens’ committee are 
a few examples of 





Lovis Enforces Its 


gories; each is of 
equal importance. 
The methods em- 
ployed to enforce 








measures which may 
be used to aid in the 
enlistment of public participation. 

Experience wili also show that 
even though the press and radio 
will generously promulgate infor- 
mation about the aims and objec- 
tives of the program, still there 
will be many who fail either to hear 
or read the material presented. It 
becomes necessary, therefore, for 
the enforcement officer to conduct a 


achieved—the cooperation sought is 
automatically forthcoming, even 
from those who have openly op- 
posed the program. 

This peculiar quirk of thinking 
upon the part of the public can be 
offset partially by the appointment 
of a citizens’ committee to work 
with the smoke commissioner. The 
committee can make statements and 


Heating, Piping & Air Conditioning, January 1946 





these various as- 
pects must not be 
haphazard. They must be logical, 
efficient, and persistent. These cate- 
gories are: 

1) The routine of the office. 

2) The field work of the inspectors 

3) The enforcement of the solid 

fuel ordinance. 

4) The railroads. 

In the office are the commission- 
er, the deputy commissioner, and 


the chief inspector, besides the nec- 


99 

















PREPARATION and passage 
of the necessary ordinances 
for a smoke elimination pro- 
gram must be followed by 
proper methods of enforce- 
ment, organization of the en- 
forcing agency, public sup- 
port of the smoke authorities, 
and unremitting efforts of all 
kinds to reach the desired 
Tucker is well qualified 

write on smoke elimination, 
for he has been intimately 
concerned with the program 
in St. Louis. Now head of the 
department of mechanical 
engineering at Washington 
University in that city. he 
was smoke commissioner of 
St. Louis from 1937 to 1942. 
In addition to many talks on 
smoke elimination before va- 
rious groups in St. Louis, he 
has also discussed the pro- 
gram at engineering meet- 
ings in cities where it is 
hoped to inaugurate similar 
projects. .. . Previous articles 
of this series were published 
in the September. the Octo- 
ber-November, and the De- 
cember issues of Heating, 
Piping & Air Conditioning 











essary clerical help. The plan of 
organization is such that the com- 
missioner of smoke regulation has 
reporting to him his deputy and 
the office manager; reporting to the 
deputy is the chief inspector, and 
reporting to the chief inspector are 
the field inspectors. 

The commissioner of smoke regu- 
lation, in consultation with the 
other men in the department, form- 
ulates policies and adjusts any dif- 
ferences of opinion which may oc- 
cur between the general public and 
the enforcement officers. The com- 
missioner also assumes responsibil- 
ity for all codes and sources of fuel 
supply. He also initiates and su- 
pervises all educational and pub- 
licity programs. He is the liaison 
officer between the department and 
the administration and the general 
public. 

The deputy commissioner is held 
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responsible for all applications for 
the installation of fuel burning 
equipment and the approval of all 
certificates of operation. Further- 
more, he interviews violators, but 
does not render consulting service 
(the employment of a consultant is 
recommended if such service is 
needed). The deputy is next in line 
in authority to the commissioner, 
although the work assigned to him 
is more specific in character. 

_ All applications for permits and 
all completed inspections are han- 
dled by the chief inspector. It is 
his duty to check these reports, and 
if they conform to the existing reg- 
ulations he indicates his approval. 
All those which do not require spe- 
cial handling are passed on to the 
office manager, while those requir- 
ing special attention are withheld 
and submitted to the deputy com- 
missioner for a ruling. The deputy 
commissioner—in consultation with 
the commissioner—revises these 
and indicates the necessary changes 
required for approval. These are 
then sent to the office manager for 
issuance of the necessary permit 
or certificate. 

To expedite the handling of these 
permits, one inspector is retained 
on the floor each day to assist the 
general public in filling out appli- 
cations and to educate the appli- 
cants in the proper method of sizing 
equipment. He does the prelim- 
inary work and the chief inspector 
and deputy check it. 


Issuing Permits and Certificates 


Under the jurisdiction of the 
office manager is placed the issu- 
ance of all installation permits and 
certificates of operation after they 
have been approved by the deputy 
commissioner or chief inspector. 
Furthermore, it is his duty to issue, 
after investigation, all solid fuel 
permits to fuel dealers and coal 
peddlers. In addition he accumu- 
lates statistica] data which can be 
used either in publicity campaigns 
or, if necessary, in the prosecution 
of individual violators. He is also 
responsible for all collections of 
money. He is the smoke depart- 
ment’s representative in the courts, 
and handles, with the city counsel- 
lor, the prosecution of various cases 
which are brought to court. No 
suits, however, are filed without the 
approval of the commissioner. 


The office personnel must be free 
of all political influence and pres- 
sure. Their character and ability 
are of grave importance. They must 
be courteous, they must be alert. 
and they must be efficient. These 
qualifications are essential because 
those calling at the office of the 
division of smoke regulation are 
usually irritated and upset. Their 
call is not a voluntary one, but is 
generally made under duress. The 
office should be so organized that 
no caller is subjected to any minor 
irritation. 

It is the policy of the office to 
have an information clerk whose 
duties also embrace stenographic 
work. Anyone calling at the office 
is immediately approached, asked 
the nature of his call, and whom he 
desires to see. If it is in regard to 
a specific complaint, the file room is 
contacted, the file brought to the 
information clerk, and she in turn 


presents the caller to the individual 


to whom he desires to talk, intro- 
ducing him by name. This courteous 
treatment often results in a change 
of attitude on the part of the indi- 
vidual caller. 


Comprehensive Filing System 


A comprehensive filing system is 
necessary to make it possible to 
handle the general public in this 
manner. Cases are not filed under 
the owner’s name, but under the 
address, because it is quite possible 
for the ownership to change. A 
cross file, however, gives the name 
of the owner or agent if desired 
Each file is complete in_ itself 
Copies of all correspondence, per- 
mits, and smoke violations are in 
the file according to date of issu- 
ance so that when a file is handed 
to either the chief inspector or to 
the deputy commissioner, a com- 
plete record of the case is before 
him. Any decision he makes after 
discussion with the individual is 
typed in the form of a memoran- 
dum, signed by him, and attached 
to the file. 

The city of St. Louis is divided 
into 10 separate and distinct dis- 
tricts, and an inspector is assigned 
to each of these districts with one 
man specifically assigned to the 
railroads and one to fuel inspec- 
tion. Each man is equipped with a 
camera, as it has been found that 
pictures are very beneficial in the 
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prosecution of cases. It was also 
found that managements in many 
eases could be convinced of the se- 
verity of their violations when 
shown pictures of their stacks. 


Handling Smoke Violations 


Inspectors are required to make 
all necessary investigation in their 
district; this includes checking all 
new and remodeled installations as 
well as obtaining smoke observa- 
tions. It is also their duty to check 
the fuel being delivered in their 
districts and obtain information on 
any violations of this particular 
ordinance. Periodically—that is, 
every 60 or 90 days—inspectors 
are rotated; at no time do we want 
the inspector to become intimate 
with the fuel users in his district. 

Every day each inspector pre- 
sents a list of smoke violations on 
form No. 1 (reproduced herewith) ; 
a stenographer trained in such 
work fills out form No. 2 in dupli- 
cate and mails one copy immediate- 


ly to the person responsible for the 
operation of the fuel burning equip- 
ment. The duplicate is sent to the 
file room and attached to the proper 
file. As soon as three such viola- 
tions have been recorded, the file is 
withdrawn and placed on the dep- 
uty smoke commissioner’s desk for 
review and specific action. The case 
is then discussed by the deputy 
with the inspector (or inspectors) 
and the mode of action determined. 

If the case is unusual in char- 
acter, the type of action to be taken 
is discussed with the commissioner. 
No case is allowed to die; either 
specific action is taken by the owner 
or agent, or prosecution is the im- 
mediate result. If specific action is 
required, the owner is permitted a 
reasonable time, say a week or 10 
days, to show evidence of his good 
faith, and at the end of that time 
prosecution is instituted if such evi- 
dence of good faith is not forth- 
coming. Whenever a case is to be 
prosecuted, the file is turned over 


to the office manayer and he in turn 
submits the data contained therein 
to the city counsellor’s office for 
further action. 

The successful prosecution of a 
case does not remove it from the 
active files, as the smoke authori- 
ties are not interested in collecting 
fines but in eliminating smoke. In 
many cases the owner is placed on 
probation because this was found 
more effective than the payment ot 
a fine. One case in particular dem- 
onstrated this fact. There was an 
installation of a stoker that smoked 
every morning due to the careless 
habits of those in attendance. This 
case was taken to court and a $700 
fine was assessed against the man 
ager for seven individual violations 
It was recommended he be placed 
on probation for a period of one 
vear and the fine stayed. For that 
one year his plant did not violate 
Shortly after his probation expired, 
the plant again became a violator 
There is no doubt that the manager 
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CITY OF ST. LOUIS 


ing and have the fault corrected 


J. H. CARTER 
Commissioner 





DIVISION OF SMOKE REGULATION 
NOTICE OF SMOKE VIOLATION 


[~ wr. John Doe ny 
4342 McPherson Ave. 
St. louis, Mo. 
L J 
On...Now...23.......your stack at....4542 McPherson Ave. 
was observed emitting dense smoke in violation of Ordinance 41804 for 
dethal minutes, between...40.........4.M. and.22... AM. 


It is YOUR responsibility to determine why this equipment is smok- 
fired or has a mechanical fuel burning device. 


Submit to the Division of Smoke Regulation, 419 City Hall (3), within 
TEN DAYS from this date, a written report of what steps have been taken 
4. — this plant in such condition that it will be smokelessly operated in 


Ee eR ee EEE EEE EE EEE EE EEE EE EEE EE EEE EEE OE OES 


IMPORTANT — READ BACK OF THIS NOTICE 


DEPT. OF PUBLIC SAFETY 





ess of whether the plant is hand- 








for that period of one year closely 
supervised the operation of the 
boiler room. He saw $700 every 
time he looked at the stack. At the 
expiration of his probation his in- 
terest waned, and smoke resulted. 

As stated, the smoke authorities 
are not interested in collecting fines 
but in correcting conditions, and 
the mere payment of a fine does not 
absolve the owner from future 
prosecution. The purpose of prose- 
cution is to force the owner to elim- 
inate the nuisance, either by in- 
stallation of new equipment, repair 
of old equipment, changing fuel, or 
establishment of a routine which 
will accomplish the results. 


Enforcing the Fuel Ordinance 


The third phase of the enforce- 
ment program is that involving the 
solid fuel ordinance. A list of ac- 
ceptable sources of fuel supply was 
published to aid the dealers in com- 
plying with this ordinance. All the 
mines permitted to ship fuel into 
the city were on this list, and each 
mine was assigned a number. The 
fuel dealers were issued solid fuel 
permits, each permit being num- 
bered. 
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St. Louis—like many other cities 
—has a weights and measures ordi- 
nance that requires that all fuel be 
weighed on scales by weighers 
bonded to the city. The division of 
smoke regulation had the weights 
and measures ordinance amended 
so that the weight ticket issued by 
the bonded weigher is required to 
show the mine number of the coal 
being weighed as well as the solid 
fuel permit number of the dealer 
who is having the coal weighed. A 
duplicate copy of this weight ticket 
is sent to the commissioner of 
weights and measures office, and 
these weight tickets in turn are 
forwarded to the office of the com- 
missioner of smoke _ regulation. 
These tickets are checked and any 
error in the solid fuel permit num- 
ber or mine number is noted and 
the dealer asked for an explanation. 
The information contained on these 
tickets not only gives the source of 
solid fuel and the solid fuel permit 
number of the dealer, but also the 
address to which the coal has been 
delivered. If the dealer’s explana- 
tion is not satisfactory, an inspec- 
tor is sent to the address to pick 
up a sample of the fuel, which is 


From the form filled out by the smo}. 
inspector, a stenographer types .» 
duplicate copies of this form No. .. 
one of which is sent immediately 0 
the person responsible for the oper. 
ation of the fuel burning equipmen:, 
the other being retained in the fils 


subsequently analyzed. This method 
of checking soon taught the dealers 
that it was more embarrassing | 
avoid adhérence to the ordinance 
than it was to follow its provisions 
The penalty for violation of an) 
law pertaining to the handling of 
solid fuel is cancellation of th« 
dealer’s permit for one year. One 
such permit was cancelled because 
of short weight. 

During the early days of the fue! 
ordinance, many attempts wer: 
made by some small dealers and 
coal peddlers to bootleg unsatisfac- 
tory coal into the city. These at- 
tempts were usually made during 
the early hours of the morning or 
late at night. The illegal coal was 
trucked in and came over one of 
the bridges across the Mississippi 
river. Inspectors were frequentl) 
placed at these bridges during the 
night and coal trucks were checked 
and followed to their destinations. 
One such violator used a bakery 
truck which was painted white. 
Another means used to apprehend 
these violators was to have the in- 
spectors report at 5:00 a.m. at the 
police stations in those districts 
where we were convinced illegal 
coal was being used. They would 
be assigned to a squad car by the 
captain of the district and then 
cruise the district with the police. 
Quite a few basket peddlers were 
caught by this method. 


Working With the Railroads 


The source of smoke in St. Louis 
may be divided into three separate 
classifications: domestic, commer- 
cial, and industrial. Enforcement 
of the provisions of the ordinance 
against the stationary plants has 
been briefly outlined in the preced- 
ing paragraphs. The _ industria! 
source of smoke might be sub- 
divided into an additional clas- 
sification—the railroads. 


They are not exempt from the 
provisions of the ordinance, and 
the specific requirements for the 
railroads are the use of a smoke- 
less solid fuel, oil, diesels, or 
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electric engines or locomotives 
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smoke problem was very briet. 


Vi 


made aware of the actual condi- 











. equipped with mechanical devices The commissioner merely walked tions. Smoke enforcement officers 
*, as defined by the ordinance. Road into the office of the president of are apt to waste time with indi- 
ns engines, on the other hand, are the railroad, explained the purpose viduals who do not possess the 
t, not subject to these conditions of his visit, and then like a deck necessary authority to correct the 
: provided they are serviced in of cards, spread the 78 pictures situation. 
roundhouses so equipped as to en- before him. He was anxious to Monthly meetings were held with 
able them to comply with the other know the reason these conditions the master mechanics and the road 
d provisions of this ordinance re- existed and was told that the im- firemen of the railroads. At these 
- garding the emission of dense pressicn seemed to be prevalent meetings there was presented a 
smoke. that he personally was not inter- rating of the railroads showing 
. As the result of the enforcement ested in the program. Information the position they occupied with 
. of the ordinance, the railroads in came to the division of smoke regu- respect to each other in the dis- 
‘ and around St. Louis have pur- lation to the effect that on the after- charge of smoke. A competitive 
f chased well over 100 diesel en- noon following this call the responsi- spirit was aroused and the volume 
Ie gines, and it appears that the ble persons were called into the and density of smoke discharged 
“ switching service will very shortly president’s office and very briefly became progressively less. The 
” be handled entireiy by diesels. The and succinctly told that the record smoke units on locomotives were 
purchase of these engines natural- had to be improved or he would ob- reduced from 3.55 in 1939 to 0.62 
ol ly made a marked reduction in the tain personnel that could improve in 1944, 
ea amount of smoke being discharged. it. The statement was made very Although only one inspector is 
The road engines, as indicated shortly thereafter by one of the assigned to the railroads, all in- 
‘ in the requirements of the ordi- railroad men that “many who for- spectors are periodically used to 
t. nance, require special handling. merly did not believe in a deity assist in covering the various 
. The inspector assigned to the rail- were now singing in the choir.” switching yards at the same time. 
ts roads is a former locomotive en- It was apparent this was the case This procedure eliminates care- 
x gineer, and has also been employed because in a period of several less handling of the engine when 
f on the installation of stokers on weeks the record of this road was the crew is under the impression 
. engines. He is capable, and re- materially improved. This incident that the one inspector is in an- 
, spected by the railroad men. He is related to illustrate the coopera- other part of the city. 
4 developed a method of starting tion that can be obtained from While on the subject of meet- 
.d fires in road engines which en- management when management is ings, there is another type that 
* able them to leave the roundhouse, 
a go to the station, pick up the train, 
7 and leave St. Louis before it is 
d necessary to refuel the engine. 
J The railroads have cooperated EXCERPTS FROM ORDINANCE 41804 
1e to the fullest extent, with one ex- Section 5338: Emission of Dense Smoke. The emission of dense smoke 
ts ception. The railroad in question my on aa! ey wah npn 1809 . any eae, ta ees Gea, ~~ 
al wes one of the worst violators, and th omy pth x canek or chimney of ay building, tet a Go > iain, 
a rene See eoitly becoming SS ay BS 
re worse. From conversation with a density in excess of No. 2 smoke as defined by the Ringelmann Chart 7 
the personnel of this road the im- any one hour at a time when the firebox is being cleaned out or a new fire 
[pression was gained that no effort Fp ce at py a ET ated op ae 
was being made because it was prohibited and is hereby declared to be a nuisance and may be summarily 
© @ their belief that the executive staff prey oP hg epee nee gag Regulation cr by anyone whem he 
of the road had no interest in the Section 534% Beil ie Mitten eaten 2 an to he Geshe’; When. 
elimination of smoke. Inspectors After any owner, agent, occupant, manager or lessee of any premises who 
is “ere called into the office and told dap SEE TaeLL Gilded: eles telons er-efer te cuit en 
nt to obtain pictures of these viola- spect to the omtesicn of dense emoke, sock. cinders, ay cab or moutons acids, 
r- hons as 3 well ae observations. srasee heiaatnes Cepueietinat at Remiee Bicehataen oh 6 dew eatane, no ol 
" Seventy-eight pictures were ob- tom 10 days fom te date a notion, why he oqstement causing j such viola- 
w tained. With these pictures in the er ° ro ie se no a ~ a — om 
. Pe ee ae Sagdioadel sabi Gar vialitianse Dos heme contineh, Wenn od dae pet 
d- pointment was A made to see the owner or agent macy appear and be heard. Upon such vovling if the — 
al president of this ‘particular road, missions a be thet —ente constive ~~ ond methods have pet been 
cy The period of discussion of the sec said equipment unt such time os a permit and jam Nee agp —> 
, provi app: r plant. 
Section 5351: Penalty. Any person who shal! violate any of the provi- 
ay eat SA a rs 
| ese e 
id Bare printed pat ol ep Gon chal constitute ¢ sepasate ollense. 
of smoke violation” which is sent to 
ne ose responsible for operation of fuel 
e- &f burning equipment which has been 
oy | Seported as lating by an inspector 
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has produced excellent results. 
Each Saturday morning, the di- 
vision of smoke regulation holds 
a meeting for the inspectors. The 
commissioner and his assistants 
comment (in open meeting) upon 
the work each inspector has done 
during the previous week. After 
the inspectors have been told their 
shortcomings, an opportunity is 
offered them to criticise the work 
of the commissioner, deputy, chief 
inspector, and office manager. 
Many excellent suggestions have 
been obtained from these meet- 
ings, and the office routine has 
been changed in many cases to 
meet the needs of the inspectors. 


A portion of such a meeting is 
devoted to outlining to the inspec- 
tors the aims and objectives of the 
division as well as informing them 
as to the status of any court cases 
that have not been disposed of. 
If any public statements are to be 
made, they are read to the inspec- 
tors and criticism requested. From 
this group has been obtained the 
public reaction to the methods 
being employed. It is the theory 
of the division of smoke regulation 
that an inspector thoroughly fa- 
miliar with the policy of the de- 
partment will be more valuable 
than those who are not fully in- 
formed. 

One of the most difficult provi- 
sions of the smoke ordinance to 





USE THIS ARTICLE in 
your own community to inform city officials and 
your fellow-citizens on what can be done, 

and how it was done in this partic- 


ular case. 


the velocity of the gases was ex- 
tremely low. Because of this low 
velocity it was claimed that the 
major portion of the fly ash was 
deposited in the base of the stack. 
To substartiate the statement, the 
plant had what was known as an 
ash balance run on the equipment, 
which indicated that the grain 
loading at the stack was below 
that provided by the ordinance. 


The division of smoke regula- 
tion, however, assumed the posi- 
tion that the plant was a nuisance 
and was compelled to substantiate 
this viewpoint. The stack was 
taken as a focal point and sam- 
pling jars were placed around the 
circumference of concentric circles 
of increasing radius. These jars 
were permitted to remain for a 
period of 10 days and the collec- 
tion of dust during that period 
was then analyzed by the indus- 
trial hygiene department of the 
city. The analysis showed that 
well over 80 per cent of the dust 
collected was characteristic of a 
pulverized fuel plant. It also 
showed that as the distance of the 
sampling jars from the stack in- 
creased, the size of the particles 
decreased. The owners, however, 
contended that they were not the 
source of this nuisance, and in 
this interview they stated it was 
their intent to close the plant for 
a short period in order to make 


Abating smoke—of 


vital concern and advantage to 
all—is an engineering job 





enforce is the section pertaining 
to the discharge of fly ash, which 
presents difficulties because of the 
involved procedure necessary to 
prove a violation. The ordinance 
is specific as to the method to be 
used. 

One plant in particular dis- 
claimed any responsibility on the 
grounds that the stack was of pe- 
culiar design. It was said that it 
originally had been designed for 
the burning of wood and the di- 
ameter of the stack was such that 
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necessary repairs. After waiting 
approximately 48 hours after the 
shut down, sampling jars were 
again placed in identical positions 
with the stack as a focal point. 
After 10 days these collections 
were again analyzed and it was 
found that the dust collected was 
practically negligible. This indi- 
cated to the department of smoke 
regulation that the plant was the 
source of this nuisance. 


To be absolutely sure, we wait- 
ed until the plant started up again 


and sampling jars were again 
placed in the identical position 

After these samples were collec 

ed and analyzed it was found th: 
the dust collected again containe: 
well over 80 per cent of the sma’) 
cenospheres which are character: 

tic of pulverized fuel burnin 

This proof was submitted to th. 
management, but they refused 
act and suit was filed. 

The division of smoke regulatioc: 
—before filing suit—contacted the 
company’s public relations counse! 
in the east, its director of public 
health, and other officials, but no 
cooperation was had from any of 
them. Apparently it was com- 
pany policy to avoid establishing 
a precedent in any one communit) 
because of fear of similar requests 
in other communities. This ex- 
perience is contrary to that with 
the railroads, and was the excep- 
tion rather than the general rule 
As soon as suit was filed, the St 
Louis representative of the com- 
pany requested permission to have 
a comprehensive test run upon the 
stack. This permission was grant- 
ed and the results of this test vin- 
divated the position of the smoke 
division. Plans for the purchase 
and installation of the necessary) 
equipment were delayed by the 
war. 


Sealing Fuel Burning Equipment 


One of the most powerful wea- 
pons in the enforcement program 
is the right to seal fuel burning 
equipment. This right should not 
be exercised indiscriminately, but 
only as a last resource if no action 
can be had in any other manner. 
This was especially true in the 
early stages of the enforcement of 
the law but as the program pro- 
gressed the need of this authority) 
became less acute. The sealing 
provision was used _ effectively 
against apartment houses, which 
were a prolific source of smoke. In 
many cases this was due to incom- 
petent help or to equipment that 
sadly needed repair. It was also 
apparently the policy of the own- 
ers and agents of these buildings 
to buy the cheapest type of fue! 
available to burn in their stok- 
ers. This equipment could not be 
sealed during the winter because 
it would cause undue hardship 
to the occupants. At the end of 
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the heating season, however, this 
equipment can be sealed and the 
owner or agent notified that the 
seal will not be removed unless 
correction of the condition is 
made. Such a procedure was used 
and 100 apartment houses in St. 
Louis had their heating equipment 
sealed during the early part of 
May. Records in the office and the 
experience of the inspectors in the 
field in the early part of August 
indicated that action had not been 
taken on the majority of these 
cases. A letter was then written 
to the owner or agent, calling his 
attention to the fact that these 
boilers were sealed, that the seal 
would not be removed, and if cor- 
rection was not made by the first 
of September the occupants of 
the apartment were to be notified 
that no heat would be in the apart- 
ment during the next heating sea- 
son. The response to this letter 
was immediate. It was only in 
these extreme cases that the seal- 
ing provision was used. 


The “Surrounding 
Community” Excuse 


| The argument is commonly pre- 

sented that nothing should be done 
about smoke abatement because 
the surrounding communities are 
not taking similar steps. This is 


a fallacious argument because a 
large urban community should 
take the initiative in matters of 
this kind. Furthermore, no com- 
munity has the right to point the 
finger of scorn at another until it 
has cleaned its own house. The 
“surrounding community” argu- 
ment was used by opponents of the 
smoke ordinance in St. Louis, and 
was ignored. 

After the passage of the pres- 
ent ordinance, the citizens’ com- 
mittee and the commissioner con- 
tacted the mayors of the com- 
munities surrounding St. Louis. 
These communities—almost with- 
out exception—adopted the same 
program as had St. Louis. One 
outstanding exception, however, 
has not attempted to this date to 
correct a condition which ma- 
terially contributes to the smoke 
in the city of St. Louis. It is only 
a question of time before this com- 
munity, too, will establish a pro- 
gram and the results of the St. 
Louis program will be more 
noticeable when this occurs. 


Results of St. Louis Program 


That immediate results of the 
St. Louis program were obtained 
cannot be questioned, as this is at- 
tested by the following record 
of total smoke which is kept by the 


division of smoke regulation: 


Total Smoke* 
Hours Reduction 
716:30 
197:15 
184:05 
142:00 


Days 
1939-40 .. 82 
1940-41 .. 46 
1941-42 .. 47 
1942-43 .. 39 
1943-44 .. 69 251:10 65.0% 
1944-45 .. 46 189:58 73.5% 

Besides reduction in the number 
of hours of dense smoke, there 
was an increase in the number of 
hours of sunlight over that of pre- 
vious years. Records kept by the 
Missouri botanical garden indicate 
that in previous years there was a 
discrepancy of 150 hr of sunlight 
between St. Louis and the arbore- 
tum, which is situated 25 miles out 
of town. But in the winter follow- 
ing the passage of the smoke ordi- 
nance, the records show only 23 
more hours at the arboretum than 
in town. This slight difference 
could be expected to occur because 
of local thunderstorms. 

The results of the St. Louis 
smoke program have attracted ai- 
most worldwide attention. In- 
quiries on its details have been 
received from 221 cities in 39 
states of this country, with 13 
from Canada, three from England, 
and two from South America. 


72.5% 
74.3% 
80.2% 


*These observations were made in the 
downtown district, which is immediately 
adjacent to Hast St. Louis on the east 
ana the Mill Creek valiey, where all the 
railroads pass through, on the south 


IBR ANNOUNCES NEW HEATING GUIDES 


F OLLOWING enthusiastic recep- 
tion accorded its _ installation 
guide No. 1, members of the Insti- 
tute of Boiler and Radiator Manu- 
facturers at their annual meeting 
authorized the publication of two 
new guides and approved the gen- 
eral outline of two additional 
guides. Thus, a total of five have 
been published or approved. No. 1 
describes the method for design- 
ing and installing a one pipe 
forced circulation hot water heat- 
ing system. No. 2 will offer sug- 
gestions on the installation of a 
one pipe steam system, while No. 
3 will cover the selection and in- 
stallation of water heaters. The 
printing of Nos. 2 and 3 will be 
completed about March 1. Nos. 4 
and § will provide data on the in- 


stallation of a two pipe reverse 
return gravity hot water system 
and radiant heating. 

Material in all guides is based 
on the IBR research program at 
the University of Illinois which is 
now in its fifth year. A. E. Bas- 
tedo, vice-president of the Burn- 
ham Boiler Co., chairman of the 
IBR, presided at the convention 
and was re-elected chairman. 

During the two-day session, the 
members of the institute author- 
ized a survey of the heating pref- 
erences of builders and architects, 
discussed the allowance for the 
domestic hot water load in the 
selection of heating boilers, de- 
cided on the extension of the IBR 
rating code to boilers of all sizes, 
voted to proceed with plans for 
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standardization and simplification 
of hot water supply boilers, tank 
heaters, and convectors, and 
agreed in principle on methods for 
testing radiant baseboards. 

One of the most important 
subjects discussed was a plan for 
the development of 65 standard 
stock assemblies of radiators. It 
is believed that the proposed pro- 
gram of standard assemblies of 
radiators will meet the require- 
ments of most jobs. Many whole- 
salers have expressed their ap- 
proval of the plan, pointing out 
that it will permit them to main- 
tain more adequate stocks of 
radiation than they had during 
the prewar years and thus should 
aid greatly in a more rapid turn- 
over of radiator inventories. 








METHODS OF FILING ENGINEERING DATA 


THE EpitorR—lI was interested in 
the article on page 621 of the De- 
cember HPAC entitled Methods of 
Filing Engineering Data. In my 
office at the present time there is 
19 ft of shelving filled with equip- 
ment catalogs, and any particular 
one can be found in a few seconds, 
so I thought you would be inter- 
ested in the method adopted. 


On starting the system obtain a 
supply of ordinary 5x3 in. filing 
cards, a set of alphabet tabs, and a 
box to hold them. On the “A” index 
tab write the numbers 1-49, on the 
“B” tab the numbers 50-99, and so 
on through the alphabet. Sort the 
catalogs according to subject—Air 
Compressors, Air Filters, Ash 
Hoists, etc.—and call that the “A” 
pile. Then, Boilers, Blast Coils, 
Belts, etc., would go into the “B” 
pile, and so on, continuing through 
the list. 

Now we can start to catalog by 
taking the first book, which we see 
is Air Compressors manufactured 
by the XYZ Co., and mark the fig- 
ure 1 on the top left hand corner of 
the front cover. A file card is headed 
AIR COMPRESSORS, and we 
write “1. XYZ Co.” under it. The 
next book may be on Air Filters 
made by the UVW Co., and this is 
marked.2 and a card is headed AIR 
FILTERS and under it is written 
“2. UVW Co.” Continue through 
the A’s until that pile is exhausted. 

The B’s are started in the same 
manner, except the first book is 
numbered 50, the first under C is 
numbered 100, and so on. This 
method is very flexible, as there is 
always room for catalogs that ar- 
rive from time to time after the 


Mr. Knibb uses file cards such as these 
to index the catalog data in his office 
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system is started. I have found it 
unnecessary (or, rather, imprac- 
tical) to attempt to keep all cata- 
logs on the same subject together, 
although that could be done by 
using the decimal system. 

Before putting the Air Compres- 
sor catalog No. 1 on the shelf, we 
look through it and find that there 
are also Condensation Pumps and 


Vacvurr Pures 


4£.AVE Ce 


4“ Vacuum Pumos 
: a MAerSAat OY Pumps 
6 Air Compressors 


Vacuum Pumps made by the XY” 
Co., so we head cards with thes. 
descriptions and under the hea: 
ings write “1. XYZ Co.” 

Many catalogs contain a gre: 
deal of valuable information 
which it is necessary to refer :: 
various times. In my file I have . 
card headed ENGINEERING an)! 
on it is listed the catalog number: 
and the subject of the informatio 
contained in that particular boo! 
Typical subjects are Power Factor, 
Sizing Pressure Reducing Valves, 
Test Code for Fans, Silver Brazing, 
etc. 

A valuable adjunct to my filing 
system is the Manufacturers’ File. 
This is a separate filing box, with 
cards and alphabet tabs, and the 
cards are headed with the name of 
the manufacturer with the catalog 
number and the type of equipment 
written below.—A. E. Kniss, L. L 
McConachie Co. 








Spry tne prt a RO So i lal see citsdat a S 
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CONTROL OF UNIT VENTILATORS 
IN SCHOOLROOMS 


THE Epitor—lIn a recent paper on 
the heating and ventilating of 
school buildings, the control of unit 
ventilators by automatic means was 
diseussed. This problem (especially 
control of the outlet air tempera- 
ture) has concerned me too, and I 
have done considerable work on it 
in connection with several school 
houses using conventional types of 
unit ventilator and other equip- 
ment, but operating the systems 
on the subatmospheric principle of 
steam circulation. This of course 
involved the use of central control 
equipment for controlling the sub- 
atmospheric pressures. 


The fundamental consideration 
is that a variable performance of 
the unit ventilator is needed to 
meet the varying requirement for 
heat, yet ordinarily the unit is 
supplied with an inflexible (or 
practically so) heating medium 
(steam at about 1 psi pressure, or 
215 F). Such a medium, while 
necessary at design temperature 
(unless 100 per cent recirculation 
is permitted at that time), is com- 
pletely unnecessary at any other 
outdoor temperature—in fact, not 
only unnecessary but undesirable. 
To compensate for this lack of 
flexibility, means must be provided 
to shut off or at least throttle the 
steam. This immediately requires 
another control, the ductstat, to 
prevent too great a drop in air 
temperature during the off period. 


Subatmospheric Steam 


To simplify all this, I used sub- 
atmospheric steam capable of be- 
ing circulated at a variable vacuum. 
Immediately I was able to omit both 
the steam valve and the ductstat. 
In addition, I found I could throw 
out the steam control valve on the 
auxiliary radiator in the same room 
with the unit ventilator and use 
in its place a fixed orifice (no ori- 
fice was used in the radiator of the 
unit ventilator). In fact, the only 
room control I used was a ther- 
mostat operating on the outdoor 
air damper and even that device 
can be omitted on some installa- 
tions. 


Without going into the techni- 
cal details any further, the pleasing 
result was better heating with less 
equipment and that is a most de- 


sirable result in these days of com- 
plications in heating system con- 
trol. 


The requirements for outdoor air 
to be taken into occupied class- 
rooms in many states are needless 
to the point of being actually det- 
rimental rather than beneficial.— 
LEWIS SMITH. 





GERMANS DEVELOP AIR 
PURIFICATION DEVICES 


Developmental work by the Drae- 
gerwork, Luebeck, Germany, on air 
purification devices for underwater 
craft and high altitude demand reg- 
ulators for aircraft is reported by 
allied investigators as being among 
the most important of the firm’s 
many wartime projects, the Office 
of the Publication Board, U. S. De- 
partment of Commerce, said last 
month. The findings of the investi- 
gators are presented in report No. 
380, entitled “Draegerwork, Lue- 
beck, Germany” (photostated, 55 
pages). The report is obtainable 
from OPB at $4.00 per copy. 


The Draegerwork, well known for 
its production of precision instru- 
ments, was concerned with high 
altitude oxygen breathing appa- 
ratus; submarine escape apparatus; 
diving apparatus; gas masks; oxy- 
gen cutting and welding apparatus; 
mine safety apparatus; rubber, sur- 
gical, and technical goods; air con- 
ditioning apparatus; swimming 
vests for pilots, and related sub- 
jects. These are discussed in the 
report. The report also contains in- 
formation concernmg the com- 
pany’s developmental work on para- 
ahute emergency oxygen apparatus; 
high altitude demand regulators; 
combination oxygen indicator and 
pressure gage; pressure suits; air 
purification systems; and anesthe- 
sia and inhalation apparatus. 


According to the report, high al- 
titude demand regulators, used in 
aviation, were constructed only for 
pursuit aircraft. The operating 
characteristics of this regulator are 
described briefly in the report. The 
investigators state that their accu- 
racy remains to be verified. 

Reducing regulators, made by the 
Draegerwork, also are discussed in 
the report. They were designed and 
built for such purposes as catapult 
seats, underwater diesel motors, 
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shallow swimming and diving suits, 
and torpedo ejection. 

Air purification devices devel- 
oped at the Draegerwork for use in 
submarines, especially in the one 
and two-man U-boats, appear to be 
well ahead of western allied devel- 
opments. Necessity for air purifi- 
cation in these craft entailed design 
and development of a less bulky 
purification system than that incor- 
porating a fan and motor. This was 
particularly essential in craft de- 
signed on the torpedo principle. The 
system was later used also in midget 
submarines. A description of this 
system is presented in the report. 

Report 380 may be purchased in 
Room 2065, Commerce Building, or 
ordered by mail. Mail orders should 
be accompanied by check or money 
order, made payable to the Treas- 
urer of the United States, and 
should be addressed to the Office of 
the Publication Board, Department 
of Commerce, Washington 25, D.C. 


ESTIMATES ‘46 CONSTRUCTION 
50 PER CENT OVER ‘45 


Even in the face of retarding 
factors, F. W. Dodge Corp. esti- 
mates total dollar volume of new 
construction in 1946 as 50 per cent 
greater than in 1945 in the 37 
states east of the Rocky Mountains. 
The estimate for all construction in 
the 37 eastern states is $4,750,000,- 
000. 

“In dollars, this volume is great- 
er than that of any of the years 
immediately preceding the war,” a 
statement issued by the corporation 
declares. “Taking cost increases 
into account, it represents a physt- 
cal volume somewhere between that 
of 1939 and 1940. The percentage 
increase is about as high as the 
highest ever previously attained 
from one calendar year to the next,” 
the overall Dodge estimate indi- 
cates. 


Nonresidential Construction 


The corporation anticipates an 
increase of 20 per cent over 1945 in 
nonresidential construction, with 
substantial increases in public and 
religious buildings in this classifica- 
tion. An increase of 178 per cent 
in residential construction, with a 
total of $1,350,000,000 in the east- 
ern states, is estimated. One- and 
two-family house construction will 
dominate residential building in 
1946, the report states. 





Com fours’ 1 


IN THIS regular feature, informal comment on heating, 
piping. and air conditioning matters is given by Samuel 
R. Lewis, consulting mechanical engineer, and a member 
of HPAC’s board of consulting and contributing editors 


HEATING AND COOLING CHURCHES 


T ere IS MUCH talk about new 
houses of worship that are to be 
built as soon as the competition for 
materials and labor devoted to 
other purposes eases up. 

I have participated in the con- 
struction and reconstruction of a 
great many churches, the country 
over, including buildings occupied 
by many different denominations. 
It has been my experience that 
large auditoriums generally are not 
particularly difficult to heat with 
mechanically-delivered air. There 
are very large windows in most 
churches, frequently of stained 
glass set in lead, and almost in- 
variably these windows leak, so 
that people sitting near them feel 
cool air drafts. The best answer I 
have found to this trouble is to 
provide heat transmission below 
the windows; this can be done with 
radiators or by blowing warm air 
upward through slots in the win- 
dow stools. 

If, as frequently happens, there 
is a balcony opposite the pulpit 
with a large stained glass window 
behind the balcony, one may be con- 
fident of cool air falling over the 
balcony rail and bringing forth pro- 
tests from the main floor pew hold- 
ers who receive these cool] air cur- 
rents on their heads. 

If there is, as in many gothic 
churches, a clerestory, the windows 
up there are inclined to cause fall- 
ing air currents, if indeed they do 
not cause falling water. This fall- 
ing water may be due to blown-in 
rain or snow, but is more likely to 
be the result of moisture from the 
bodies of the audience, that con- 
denses and freezes on the cool glass, 
eventually to be melted when the 
glass surfaces are warmed. 

Due to the intermittent occu- 
pancy of most church assembly 
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rooms, the interior temperature is 
allowed to fall many degrees below 
that in effect during normal servi- 
ces. Since this intermittent heating 
is common, the wise designer of 
church heating systems provides 
extra capacity all the way back to 
the fuel pile. 

Many churches are of the insti- 
tutional type, where some of the 
activities are carried on daily and 
even nightly, but usually the main 
auditorium need be brought to full 
temperature and need receive vent- 
ilation only during a few hours 
each week. 

For this reason steam heating, 
with mechanical ventilation, is 
found in most modern institutional 
churches, with valves and dampers 
and other facilities to encourage 
separation. There are a few large 
churches heated by mechanically 
circulated hot water; this seems to 
be especially favorable for Catho- 
lic churches that are kept com- 
fortable continuously. Many 
churches have automatic tempera- 
ture control arrangements that 
bring about a controlled reduced 
temperature at night or during re- 
cesses, either by manual interven- 
tion or by a clock. 

Warm air furnaces, direct fired 
and having pressure fans that 
force the air around the heating 
surfaces and then onward into the 
auditorium, are in successful op- 
eration in many churches. 

Prior to 1940 there were frequent 
applications for estimates of cost 
for installing refrigerated cooling 
for churches. Almost invariably 
these projects were abandoned 
when the cost of such cooling was 
disclosed. The public has plenty of 
money to cool picture theaters 
where terms of incarceration may 
be extended, but it seems to feel 


that the term of occupancy in 
too-warm church can easily be sel: 
limited. There is of course difficu 
ty in making the arithmetic sho. 
cause, cost-wise, for installation « 
summer cooling for churches. 

In designing refrigerated coolin 
for churches there is a justifiab) 
opportunity to use a _ relative! 
small condensing plant with storag. 
of chilled water or of ice against 
the peak load, thus reducing tl 
operating and investment costs. 

One must beware especially o/ 
the danger of noise and vibration 
from mechanical equipment bot} 
ering the preacher or the auii- 
ence. In one case I placed the fans 
at the end of the church most re- 
mote from the pulpit, but unfor- 
tunately the boilers were under the 
business end and the dominie was 
upset every time the sexton poked 
up the fire. In some modern 
churches the whole structure 
seems to transmit and amplify 
noise and great attention must be 
paid to use of absorbent areas 
around the machinery and inside 
the air ducts. 


Never Strike a Lady from Behind 


Perhaps—during the recently de- 
plored church building vacation- 
I have forgotten how to heat a 
church, but the following axioms 
are green in my memory. 

1) Make the air movement meet 
the people in their faces, and never 
strike a lady or a man from be- 
hind. 

2) Use heat transmitters of tem- 
perate intensity—large, warm sur- 
faces; large, low velocity ducts and 
grilles. 

3) Protect the worshippers from 
cool downdrafts such as come from 
large windows and poorly insulated 
walls. 

4) Install two boilers of equa! 
size rather than one large boiler 
and one small boiler, thus giving 
opportunity to employ either for 
any department during mild 
weather. 

5) Excommunicate the salesman 
for automatic firing equipment who 
tries to sell a stoker or oil burner 
for but one boiler when there are 
two that should be so equipped. 

6) Also separate from the fold 
the designing engineer who fails 
to provide adequate noise absorb- 
ing for fans, motors, pumps, etc 
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.-On Operation, Maintenance, 
Repair, Alteration, Extension 


You are invited to contribute a “practical pointer” on operation, maintenance, 
repair, alteration, or extension of a heating, piping, 
serving a plant or | 
Heating, Piping 6 Air 


tioning, 6 North 


or air conditioning system 
building, for publication here. Address The tor, 
Michigan Avenue, Chicago 2, Il. 
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How Faulty Operating Methods 
Increase Pollution of City Air 


COMMONSENSE IN EVERYDAY OPESATING HABITS 
CAN REDUCE SOLIDS DISCHARGE FROM STACKS 


How TO REDUCE atmospheric pol- 
lution was the subject of an article 
in a recent issue of Scotty-Grams, 
a publication of the Chicago Board 
of Education, which is distributed 
to its operating personnel. The fol- 
lowing paragraphs, taken from this 
article, which was prepared by 
Frank A. Chambers, in charge of 
the department of smoke inspection 
and abatement of the city, are given 
here through the courtesy of John 
Howatt, business manager and chief 
engineer of the Board of Educa- 
tion, and a member of HPAC’s 
board of consulting and contribut- 
ing editors: 

A major portion of the solids 
contained in city air could be elim- 
inated by the application of com- 
monsense to everyday building op- 
erating habits. Listed below are 
some common errors that many en- 
gineers and firemen commit. 

1) Cleaning fly ash accumulation 
at base of stack by stirring up ash 
80 that it is discharged out of stack. 

This “easy” method of getting 
rid of fly ash is one of the principal 
causes of heavy dust fall. Jt should 
ot be tolerated. The proper method 
is to wet the surface of the ash ac- 
cumulation at the base of the stack 
before the cleanout door is opened. 
A 1 in. hole should be cut in the 
stack at a level higher than the ash 


is ever allowed to accumulate. This 
hole should be kept covered except 
when water hose is inserted to wet 
ash. After the ash has been wetted 
at the base of the stack, the clean- 
out door can be opened and the ash 
disposed of in the same manner as 
is the ash and clinker from the 
grate. 


2) Cleaning breeching and set- 
tling chambers in boiler at irregu- 
lar and infrequent periods. 


The more fly ash accumulates in 
a breeching or other space intended 
for gas passage, the more restricted 
does the space become, resulting in 
higher flue gas velocity. High gas 
velocity prevents ash from settling 
out of the stream of flue gases. In- 
vestigators have reported that after 
fly ash has accumulated to a certain 
height in a breeching there is a 
marked tendency for great quanti- 
ties to lift up off the accumulation 
and surge out of the stack. Breech- 
ings should be provided with fly ash 
hoppers so that ash may be removed 
without possibility of it being 
stirred into gas stream. 


3) Burning rubbish in base of 
stack or on grate of unused boiler 
with damper wide open. 

This practice permits the dis- 
charge of large quantities of 
charred paper into the atmosphere. 
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4) Using cleanout door in breech- 
ing or at base of stack as a means 
of securing ventilation in a boiler 
room, 


This method indicates that the 
engineer is not thinking or that he 
is not familiar with the simple 
rudiments of combustion engineer- 
ing. An open cleanout door reduces 
the available draft in the furnace, 
often causing it to smoke. More- 
over, an open cleanout door permits 
the entry of large volumes of air, 
increasing the flue gas velocity and 
thus preventing the deposition of 
dust. Any opening—such as a 
barometric draft regulator or clean- 
out door below the breeching level 
—prevents that part of the stack 
from acting as a settling chamber 
(for which function it was in- 
tended). The upward movement of 
air into this zone, which necessarily 
should be in a quiescent condition, 
prevents any settling or accumula- 
tion of dust. 

5) Blowing tubes with dampers 
wide open or at frequent intervals. 

Tests indicate that the discharge 
of solids while tubes are being 
blown ranges up to one hundred 
times the normal discharge. Great 
care should therefore be exercised 
when tubes are being blown. The 
damper should be closed as much 
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as possible. 
Tubes shou!d be 
blown or cleaned 
as often as is 
practical. Soot 
prevents the 
transmission of 
heat through the 
tubes into the water to be heated. 
The resulting higher stack temper- 
ature not only means inefficiency in 
fuel economy, but also higher dis- 
charge of solid matter from the 
stack due to the increased velocity 
produced by the fact that gases ex- 
pand when heated. A water spray 
in the stack is very helpful in re- 
ducing solid discharge when tubes 
are being blown. There are 25 such 
installations in Chicago; all are op- 
erating satisfactorily without caus- 
ing damage to the stack. 

6) Operating a steam ash ejector 
which is directly vented into boiler 
stack. 

A steam ash ejector directly 
vented into a boiler stack results in 
fine ash becoming entrained in the 
steam and being discharged out of 
the stack. Settling chamber and/or 
water sprays should be used to re- 
move dust from steam before sys- 
tem is vented into boiler stack. 

7) Operating just within the law. 


Data secured by a recent air pol- 
lution study indicate that the total 
time plants emit light smoke greatly 
exceeds the time that these plants 
emit heavy smoke. Some engineers 
make little or no attempt to reduce 
light smoke discharge from their 





IMPROVED operation of 
heating plants doesn’t al- 
ways require investment in 
new equipment: frequently, 
it's a matter of better use of 
the existing equipment and 
the application of common- 
sense to daily routine... . 
Here are some operating 
suggestions, addressed par- 
ticularly to school engineers 
but applicable to larger heat- 
ing plants in all types of 
buildings, which will aid in 
preventing the discharge of 
solids from stacks and there- 
by will assist in prevention 
of atmospheric pollution. 
















stacks, thinking that their obliga- 
tion ceases when they live up to the 
terms of the smoke ordinance. They 
fail to realize that dirt and grime 
results from the discharge of light 
smoke as well as from the discharge 
of heavy smoke. Nor do they realize 
that the total dirt discharged into 
the atmosphere may be much great- 
er when a stack operates with a 
light continuous smoke than when 
the same stack is clean most of the 
time and emits heavy smoke for 
relatively short periods. 

8) Failure to remove dirt ac- 
cumulation on roof. 

Heavy winds sweep up dirt ac- 
cumulation or roofs and spread it. 
Roofs should be cleaned frequently 
by wetting dust, which usually ac- 
cumulates at corners of roof, and 
disposing of wetted dust with the 
ash and clinker from the grate. 

9) Delivery of untreated fuel 
containing fines. 

Fines of such coal are spread 
over neighborhood when dumped. 
Heavy winds sweep away consider- 
able amounts of the fines if the coal 
is allowed to remain in an exposed 
pile for any length of time. 


Operating Hints for Reducing 
Air Contamination 


Engineers can cooperate in a 
campaign to rid the city of un- 
necessary dust and grime by fol- 
lowing the simple rules listed below: 

1) Operate with stack clean at 
all times. 

2) Operate with minimum over- 
fire draft required to keep stack 
clean. 

3) Do not burn rubbish at base 
of stack or on grate of unused 
boiler with damper wide open. 

4) Clean base of chimney by 
wetting fly ash before opening 
cleanout door and dispose of ac- 
cumulation in the same manner as 
clinker and ash is disposed of. 

5) Clean breeching and settling 
chamber at regular and frequent 
intervals. 

6) Clean tubes as often as is 
practically possible. 

7) Never use cleanout doors as 
means of ventilation. 

8) Close damper as much as pos- 
sible when blowing tubes. 

9) Encourage the installation of 
some means of arresting solid dis- 
charge from stack, such as settling 
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chambers, water sprays in stack 
mechanical or washer type dust c |- 
lectors, or screen on top of stack ‘o 
arrest discharge of charred pap: r 

10) Clean roof regularly. 

11) Store sand and other bui (- 
ing materials in enclosed space. 

12) Use oil treated or calciin 
chloride sprayed coal. 

13) Encourage scavengers to Use 
covers on trucks to haul ash and 
rubbish away. 

14) Install equipment that wil! 
provide more than the minimum re- 
quirements of the department 
smoke inspection and abatement 
for smoke, dust, and fume abate- 
ment. This should include overfire 
air, combustion controls, smoke 
dicators and/or alarms, and high 
enough stacks to insure that no 
nuisance occurs to neighborhood 
buildings. 





SIMPLIFIED SOLDER 
JOINT FITTINGS 


Printed copies of simplified prac- 
tice recommendation R212-45, cast 
brass, solder joint fittings, are 
available, according to an announce- 
ment of the division of simplified 
practice of the National Bureau of 
Standards. 

The recommendation sets up a 
stock list of such fittings “repre- 
senting the best thought of the in- 
dustry, its distributors, and cus- 
tomers as to what constitutes de- 
sirable practice for the immediate 
future.”” Sketches illustrate the 37 
types of fittings, various sizes 0! 
which are included in the list. 

Copies may be obtained from the 
Superintendent of Documents, Gov- 
ernment Printing Office, Washing- 
ton 25, D. C., for 5 cents each. 


HONORED BY 
REFRIGERATING ENGINEERS 


A life membership certificate i: 
the American Society of Refrig- 
erating Engineers was given Dr 
Arthur W. Ewell, consultant to the 
Westinghouse Lamp Div., for “dis- 
tinguished service” to the society. 
at the 41st annual meeting of the 
ASRE. Dr. Ewell, a retired physics 
professor at Worcester (Mass.) 
Polytechnic Institute, has been con- 
ducting research on the “Steri- 
lamp” ultraviolet lamp, whose in- 
visible rays kill bacteria. 
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A VALUABLE feature of the 
wartime National Fuel Effi- 
ciency Program was the ex- 
tensive series of “quiz sheets” 
containing tips on methods of 
conserving fuel in the use, 
operation, maintenance, and 
repair of various items of pip- 
ing. heating, and air condi- 
tioning equipment. Because 
fuel conservation—a wartime 
necessity—is always good 
business and sound engineer- 
ing, it is planned to publish in 
HPAC from time to time the 
information from these sheets. 
Suggestions on fighting waste 
in air conditioning and re- 
frigerating systems, and for 
exhaust steam utilization, are 
given on the following pages. 






































Barve VOLUNTEER work of the 
National Fuel Efficiency Program, 
which was conducted in cooperation 
with the U. S. Bureau of Mines, has 
been brought to a close, as a result 
of the findings of the fuel authori- 















1) How do air conditioning losses 
affect fuel and energy consumption? 

Poorly designed, improperly in- 
stalled, and carelessly operated air 
conditioning systems require exces- 
sive amounts of energy and fuel in 
order to attain desired conditions. 
Each system should be well de- 
signed, properly installed, and care- 
fully operated so that all losses will 
be minimized, thus conserving fuel 
and energy. 

2) Is your air distribution sys- 
tem adequately insulated? 
Inspect all insulation on the air 
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SAVING FUEL IS GOOD BUSINESS 


Wartime National Fuel Efficiency Program 
Closes, But Objectives Are Still of Value 


ties that, with the ending of the 
war, the fuel situation was no 
longer serious enough to make it 
necessary to continue to call on vol- 
unteer forces for their help. 

This does not, of necessity, mean 
that there is plenty of fuel now 
available but rather that fuel con- 
servation is now a peace-time prob- 
lem, according to Thos. C. Cheasley, 
supervising engineer, and Kenneth 
M. Waddell, assistant supervising 
engineer, of the National Fuel Effi- 
ciency Section of the bureau. 

Fuel conservation—a wartime 
necessity—is, however, good busi- 
ness and sound engineering always. 
It is really cheaper to burn 100 
dollar bills than to burn $100 worth 
of coal or other fuel needlessly. For 
this reason, the wartime objectives 
of the National Fuel Efficiency Pro- 
gram should be remembered now, 
and everyone concerned with the 
utilization of fuels might well con- 
tinue to aim at them. 

One of the valuable features of 
the program was the extensive se- 
ries of “quiz sheets” on fuel effi- 
ciency developed in cooperation with 
various manufacturer groups and 
distributed by the program’s re- 
gional engineers to “waste chasers” 
in individual plants and buildings. 


Losses in Air Conditioning Systems 
Affect Fuel & Energy Consumption 


distribution system. Damaged, oil 
soaked, or water soaked insulation 
should be repaired or replaced at 
once in order to eliminate losses. 

3) Is-the space being conditioned 
adequately insulated? 

Carefully check the insulation 
surrounding the space being air 
conditioned. All cracks and joints 
should be properly sealed to pre- 
vent leakage. 

4) Are your control devices prop- 
erly adjusted to maintain the de- 
sired temperature, humidity, and 
ventilation? 









Because the information from these 
sheets is still just as valuable as 
it was during the war, we plan to 
print a number of them from time 
to time in HPAC, with the approval 
of the National Fuel Efficiency Sec- 
tion of the Bureau of Mines, which 
is part of the U. S. Department of 
the Interior. 

The first two of these sheets to 
appear in HPAC were published 
last month. In this issue appear 
the sheets on air conditioning and 
refrigerating losses, both prepared 
by the Air Conditioning and Re- 
frigerating Machinery Association, 
and the one on exhaust steam, pre- 
pared by the Steam Utilization 
Equipment Manufacturers Commit- 
tee. These were Nos. 327, 326, and 
303, respectively, in the series. 

We are omitting from each of 
the sheets the final question: “What 
are your suggestions for saving 
fuel and preventing waste?” Per- 
haps this question is the most im- 
portant of all fuel saving tips, for 
the operating engineer knows his 
own plant better than does anyone 
else, and his “suggestions to him- 
self” for conserving fuel, if carried 
out, often represent the most im- 
portant fuel conservation oppor- 
tunities. 


valves, 
devices. 
Place each in proper adjustment so 
that desired operating conditions 
may be economically maintained. 
5) Are the fans and ducts of the 
correct size to supply the required 


control 
operating 


Examine all 
switches, and 


number of air 
changes per 
hour? 

Fans and 
duct systems 
of improper 
design may re- 
quire excessive 











power for eco- 
nomical opera- 
tion. Consult 
reliable source 
of information 
for correct size 
and be assured 
of the ade- 
quate number of air changes per 
hour. 

6) Are the air filters cleaned or 
renewed as often as necessary to 
maintain clean, free moving air? 

Dirty air filters offer greater re- 
sistance to flow and may not ade- 
quately clean the air. The former 
results in excessive fuel and energy 
consumption, while the latter per- 
mits objectionable air to flow. Clean 


or replace air filters periodically so 
as to maintain clean, free moving 
air. 

7) Are all doors, windows and 
other sources of air leakage kept as 
tightly closed as possible? 

Air leakage represents directly 
or indirectly a waste cf fuel and en- 
ergy. Be sure that all doors, win- 
dows, ducts, and any other sources 
of air leakage are properly closed. 
All cracks and openings should be 
carefully sealed against leakage. 
Simple methods and materials may 
be quickly applied, resulting in sub- 
stantial savings. 

8) Is all mechanical equipment 
inspected, cleaned, and lubricated 
regularly? 


Mechanical equipment rend: ;; 
greatest satisfaction at lowest ; x. 
penditure of energy when inte’|j 
gently maintained. Frequent 
spections, cleaning, and lubricat 
pay dividends and should be carr od 
out with great regularity. Thor- 
oughness in this practice is nec:s 
sary for economies of fuel 
energy. 

9) Do you have the manufact,, 
ers’ operating and service instr ic- 
tions? 

Manufacturers’ operating 
service manuals are indispensa 
in a well-planned installation 
Manufacturers are eager to render 
service. Get your service and op- 
erating manuals at once. 


Refrigerating Losses Affect 
Fuel or Energy Consumption 


1) How do refrigerating losses 
affect fuel consumption? 

Faulty refrigerating equipment 
and installation will require extra 
energy to produce the desired tem- 
peratures. 

2) Is the insulation in good con- 
dition and of sufficient thickness? 

Check all insulation of refrig- 
erant or chilled water lines, cold air 
ducts, refrigerated rooms and 
boxes, etc. Broken or water soaked 
insulation should be repaired or re- 
placed. Gaskets on all doors of re- 
frigerated spaces should be tight 
and in good repair. Refrigerator 
doors should be kept closed as much 
as possible. 

8) Are condensing pressures ex- 
cessively high? 

Operating head pressures for 
ammonia systems usually average 
about 150-200 psi and for “Freon” 
systems 100-150 psi. If pressures 
become higher than normal, steps 
should be taken to lower them, as 
high pressures require excessive 
power input to accomplish the re- 
quired cooling duty. High head 
pressures are usually caused by: 


a) Air in the system. In such cases 
the air should be purged from the re- 
ceiver and the condenser. 

b) Dirty or clogged condenser 
tubes. The tubes should be cleaned 
periodically. 


c) An insufficient supply of cool- 
ing water for the condenser results 
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in excessively high condenser pres- 
sure and in turn reduces refrigera- 
tion efficiency. 


4) Are compressors in good con- 
dition? 

Badly worn or otherwise mechan- 
ically faulty compressors and pis- 
tons require an excessive amount 
of power, and frequently do not de- 
liver the rated capacity. Compres- 
sors should be checked internally to 
detect such things as leaking or 
broken valves, worn piston rings, 
and scored cylinders. When auto- 
matic starting bypass valves are 
part of the equipment, these should 
be checked frequently to insure 
proper operation, otherwise an ex- 
cessive power intake may be re- 
quired when starting. They should 
also be checked against leakage in 
operation in order to maintain 
maximum efficiency. 

5) Are refrigerant coils kept 
properly defrosted? 

Refrigerant coils should be de- 
frosted frequently and regularly. 
Ice, when allowed to build up on 
coils, acts as an insulator and cuts 
down the heat transfer of the coils, 
thereby requiring excessive power 
input to accomplish the necessary 
cooling effect. Check for dirty 
filters and for too low a cutout or 
cutin setting of the low pressure 
switch. 

6) Are all automatic 
properly adjusted? 


controls 


High and low pressure cutouts for 
compressors should be checked by a 
competent refrigerating serviceman 
to make certain that the compres. 
sors are operating at the proper 
pressures to prevent short cycling 
of the equipment, and to prevent 
operation at suction pressures 
which are too low. Thermostats 
should not be set lower than neces- 
sary. 

7) Have the cooling coils becom 
flooded with oil? 

In ammonia systems especially, 
certain types of cooling coils may 
become partially flooded with oil, 
thereby reducing their cooling 
capacity and causing inefficient op- 
eration. The coils should be checked 
periodically for such condition. If 
oil is present, it should be drained 
off at the lowest point of the coil 
or cooler. 

8) Are spray nozzles in cooling 
towers, cooling ponds, wetting sur- 
face refrigeration units, evapora- 
tive condensers kept clean? 

When spray nozzles become dirty 
or clogged, the amount of water or 
brine sprayed is reduced, thus low- 
ering the efficiency of the equip- 
ment and requiring a higher power 
input to produce the desired con- 
ditions. Nozzles should be inspected 
regularly and kept clean at all 
times. 
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9) Are there leaks in the refrig- 
eration, brine, or water system? 

A periodic check should be made 
for refrigerant, brine, and chilled 
water leaks. These should be re- 





paired whenever found, in order to 
maintain a high efficiency in the 
plant. 

10) Are there dirty strainers or 
filters in the system? 


Clogged or dirty brine, water, or 
refrigerant strainers or filters can 
easily result in inefficient operation. 
Such equipment should be regular- 
ly checked and cleaned. 


Exhaust Steam Utilization 


1) What is exhaust steam? 

Exhaust steam, as referred to in 
this quiz, is steam which leaves a 
noncondensing steam engine, pump, 
otc. through the exhaust connec- 
jon or outlet. 


2) What is live steam? 

This is the term used in refer- 
ring to steam as it comes from the 
poiler or superheater and as it 
»xists in the plant before any of 
its heat has been extracted for 
ome useful purpose. 


8) How does exhaust steam 
wtilization save fuel? 

Unless used, exhaust steam es- 
apes to the atmosphere and its 
eat content is lost, whereas in 
many cases it can be used for pur- 
noses which otherwise would re- 
suire the use of live steam, thereby 
reducing the amount of live steam 
which must be generated, and 
aving fuel. 


4) Is the heat content of exhaust 
steam enough to justify consider- 
nble effort to utilize it? 


Yes. Only a small percentage of 
he live steam heat content has 
been removed. For rough esti- 
nates of heat lost if exhaust steam 
s wasted to atmosphere, it may be 
ussumed that the heat content of 
he exhaust is 90 per cent of that 
n the live steam. In most plants 
he percentage will be higher, while 
n some less than 90 per cent may 
be present, depending on plant con- 
litions and equipment. Many ex- 
aust steam applications are such 
hat use is made of practically all 
pf this heat. 


5) What properties of exhaust 
steam are usually of interest in 
ronsidering how it can be used to 
he best advantage? 


The temperature—A common use 
or exhaust steam is in heat ex- 
hange equipment, in which case 
he temperature must be at least 
lightly higher than that required 
or the heated substance. The tem- 


perature of steam exhausted from 
a machine is lower than that of the 
live steam which entered the ma- 
chine. 


The pressure—This has a bear- 
ing on the amount of exhaust steam 
which can be passed through a 
given pipe size. Since exhaust 
steam is usually at a low pressure, 
often near atmospheric, the allow- 
able pressure drop through piping 
is often small. Also, the amount 
of power from prime movers using 
exhaust steam and condensers de- 
pends on the exhaust steam pres- 
sure. 


The specific volume (space occu- 
pied by a given weight of steam, 
expressed as cu ft per Ib)—This 
affects the piping and equipment 
sizing. 

The heat content—This must be 
considered in estimating how much 
exhaust steam is required for a 
certain purpose. 


6) How can the above properties 
be determined? 


The pressure is known in most 
plants from gage readings. It is 
sometimes convenient to measure 
the temperature, but in most cases 
exhaust steam is not superheated, 
and the temperature may be found 
from steam tables, since for satur- 
ated steam there is a fixed rela- 
tionship between pressure and tem- 
perature. The specific volume and 
heat content are not easily meas- 
ured, but can be estimated with 
suitable accuracy by engineers 
familiar with such problems. 


7) How may the heat in exhaust 
steam be utilized? 


Some of the uses are: 


a) Boiler feedwater heating. 
This is a common way ‘of using 
the exhaust steam from boiler or 
power house auxiliaries such as 
pumps, fans, and stoker drives even 
if no other use is made of exhaust 
steam. Steam at or a few pounds 
above atmospheric pressure is usu- 
ally satisfactory for this purpose, 
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and since the feedwater heater and 
auxiliaries are generally located 
fairly close together, the piping is 
not excessive. 

L) Service water |: .ting. The 
usual exhaust steam pressures are 
satisfactory for this use provided 
that the heater and piping are suit- 
ably sized. 


c) Space heating. Exhaust 
steam is used for this purpose 
when the distribution piping is 


sized so that the pressure drop is 
not excessive. 

d) Process heating. There are 
many processes in industry which 
can utilize available exhai st steam 
as a heating medium. Fo) success- 
ful use, the exhaust steam *empera- 


ture must be high enoug to give 
a satisfactory heating rat: and to 
bring the material to the derired 
temperature. Piping ana e juip- 


ment must be large enough to han- 
dle the usual low density team 
with a reasonable pressure drop. 

e) Power production. In some 
plants where there are large 
amounts of exhaust steam, and 
other conditions are favorable, the 
installation of a low pressure tur- 
bine with condensing equipment 
may be considered. However, 
much less of the heat of the ex- 
haust steam is saved by this means 
than by the other uses noted above. 

f) Refrigeration and air condi- 
tioning. This use may be given con- 
sideration, particularly for plants 
where the exhaust steam is used 
for space heating in the winter, 
and considerable steam is lost to 
the atmosphere in the summer. 

8) Can additional uses for ez- 
haust steam be created by raising 
the exhaust pressure? 

In many 
plants the ex- 
haust pressure 
carried in the 
plant may be 
increased safe- 
ly and without 
operating diffi- 





113 





culties. In 
process hea t- 
ing, particu- 
larly, the addi- 
tional temper- 
ature of the 
steam due to 
increased pres- 
sure sometimes is enough to allow 
the use of exhaust steam which 
would have been useless for the 
process at the lower exhaust pres- 
sure. 

9) Is the method of exhaust 
steam utilization in the plant such 
that the least amount of heat is 
lost? 

In plants where there is exhaust 
steam at different pressures, it is 
sometimes possible to disconnect 
equipment taking steam from a 
high pressure exhaust line deficient 
in exhaust steam and connect the 
equipment to an exhaust line hav- 
ing an excess of lower pressure 
steam which will do the work sat- 
isfactorily. This will reduce the 
steam lost from the lower pressure 
line. 

Exhaust steam used in low pres- 
sure condensing turbines for the 
production of power when it could 
be used for space or water heat- 
ing, or process work, is not being 
used to the best advantage, since 
much heat is lost to condenser cir- 
culating water. 

The exit temperature of a sub- 
stance heated by exhaust steam 
heat exchange equipment in poor 
condition may be found to be much 
less than should be obtained. This 
is particularly true where close con- 
trol of the temperature is not es- 
sential because of further heating 
later in the ‘process. When live 
steam or fuel has been used to 
make up the temperature defi- 
ciency, correcting the condition of 
the equipment will increase ex- 
haust steam utilization, and save 
fuel. An airbound boiler feedwater 
heater using exhaust steam at 1 
psi gage is an example; the feed- 
water may be heated to only 150 F 
instead of about 215 F, and the 65 
deg difference is made up in the 
boiler by burning fuel. 

A careful check of the plant ar- 
rangement for exhaust steam utili- 
zation often will reveal ways in 
which improvement may be made 
that will prevent the loss of ex- 
haust steam to the atmosphere. 

10) What should be observed to 
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find out if all exhaust steam is be- 
ing utilized? 

When there is more exhaust 
steam available than is being used, 
the excess is discharged to the at- 
mosphere, usually through a pipe 
terminating above the building 
roof. Observation of this pipe 
where it discharges to the atmos- 
phere shows, if there is no steam 
flowing, that all exhaust steam is 
being utilized. 

11) Jf use cannot be found for 
all the exhaust steam normally 
produced, can loss to the atmos- 
phere be prevented? 


It is sometimes possible to re- 
duce the production of exhaust 
steam enough to prevent loss to at- 
mosphere. Motor driven instead of 
steam driven auxiliaries may be 
used in the power plant. The 
amount of exhaust steam produced 
may be minimized by maintaining 
the steam driven auxiliaries and 
noncondensing prime movers in 
good repair. 

12) What controls are used in an 
exhaust steam system? 


The exhaust steam system is usu- 
ally a closed system which consists 
essentially of the machines that 
produce the exhaust, the equipment 
that uses it, and the connecting 
piping. If the production and use 
(plus radiation and leakage losses) 
of exhaust steam were always ex- 
actly equal, no controls would be 
necessary, but any unbalance 
causes a pressure change ir the 
system. This pressure change must 
be controlled within reasonable lim- 
its which depend on the machines 
and equipment connected to the 
system. 

Automatic controls for this pur- 
pose usually consist of a back pres- 
sure valve which passes steam to 
the atmosphere when the pressure 
rises to a predetermined value, and 
a reducing valve which admits 
steam to the system from some 
source at higher pressure when the 
pressure in the system becomes too 
low. When there is oil in the ex- 
haust, oil separators are installed 
to protect the equipment using the 
steam. 

Back pressure and reducing 
valves should seat tightly when 
closed. Correct sizing of the re- 
ducing valve is especially impor- 
tant, since an oversize valve often 
will not give satisfactory pressure 


control. The pressure for whic 
the back pressure valve is 
should be enough above that 
which the reducing valve close: 
be sure that steam will not er: 
the system through one at the sem 
time it is passing out of the ot 
13) What is condensate? 


Condensate is the water formed 
when steam returns to the liquid 
state. It is formed in equipment 
utilizing exhaust steam and pro- 
vision must be made for its re- 
moval when the steam is not in di- 
rect contact with the substance 
heated. 

14) Can the heat in the conden. 
sate be utilized? 

Since condensate contains an ap- 
preciable part of the original heat 
of the steam, in many cases 10 t 
15 per cent, it is desirable to re. 
turn it to the boilers or extract a: 
much of its heat as possible in heat 
exchange equipment. 





SEES MORE MARINE 
AIR CONDITIONING 

A rapidly widening market on 
the high seas for air conditioning 
and refrigeration equipment is in- 
dicated by the recent installatior 
of year ‘round air conditioning 
equipment in nine new cargo 
passenger vessels of the Grace 
line. according to the Carrier 
Corp. 

Many shipping executives fee! 
that transocean travelers to whom 
speed is paramount will fly, and 
that the consequent discounting 
of the speed advantage held by the 
large luxury liners will result in a 
general stepping-up of passenger 
conveniences on smaller cargo 
passenger vessels. Several shi; 
ping lines are said to believe that 
their smaller ships can furnish as 
much comfort and luxury to ocean 
voyagers as the larger “de luxe” 
liners. 

The vessels, Maritime Commis 
sion long-range C-2 type, wil! 
operate between east coast ports 
and the west coast of South 
America. Each ship will have 
three indepencent systems: one 
for the club lounge, bar and din- 
ing salon; one for the crew’s mess 
and the petty officers’ mess; and 
one for the 29 first class state 
rooms, the officers’ quarters, the 
captain’s quarters, and the barber 
shop. 
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Duainc THE WAR a large factory 
was constructed in an eastern city; 
it had modern equipment and ma- 
chinery and was generally consid- 
ered as befng an ideal industrial 
unit. When production started, it 
was noticed that the workers were 
unusually slow and the production 
schedules, although adjusted to 
compensate for new work, could not 
be met. A production control man, 
studying the situation, that 
many of the employees let their 
eyes stray upward, look around a 
bit, and then revert to their work. 
It was apparent that as they gazed 
at the ceiling they experienced an 
involuntary nervous and almest 
“fearful” reaction. 


saw 


The supervisor, looking at the 
ceiling, discovered that there was 
all manner of pipes, beams, girders, 
and other apparatus contained in 
the triangular area formed by the 
roof. He noted that this confusing 
visual mass, painted a dull, light 
consuming, factory gray, seemed to 
“bear down” on him. Deciding that 
perhaps this was the reason for the 
apparent discomfiture of the em- 
ployees and that they were affected 
with some type of claustrophobia, 
he sought the advice of a color ex- 
pert. After examining the area, 
the color engineer prescribed a coat 
of “cascade” blue to replace the 
gray. This engineered use of color 
made the pipes, ducts, and other ap- 


... with a purpose 


The Engineered Use of Color Aids Operation and 
Maintenance, Says Hayes Quinn, Color Consultant 


paratus blend so that the overhead 
visual mass was “raised” from 6 to 
10 ft and made to appear to recede 
in the distance. This proved to be 
the answer, as morale was height- 
ened and production increased. 

This employment of color to solve 
a definite production problem is but 
one manifestation of the phenomena 
of color as expressed through the 
newly developed color engineering 
principles. During the past 10 
years, scientists have been studying 
the effects of color on people and 
have found that certain colors and 
color combinations will induce cer- 
tain reactions in people. By formu- 
lizing these discoveries there has 
been developed the “principles of 
color dynamics,” by which the in- 
herent power and energy in color is 
harnessed to promote industrial 
efficiency. These principles employ 
practically the mental and physical 
reactions of the characteristics of 
color upon people. These character- 
istics include such things as hue, 
value, chroma, wave lengths, reflec- 
tive power, and absorption. 


Color Has Power and Energy 


The power and energy in color 
used in the principles of color dy- 
namics is derived from the fact that 
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light consists of many each 
producing the effect of a different 
color. Light is electromagnetic en- 
ergy and the visible light or color 
is but octave of the 


Waves, 


one electro- 
magnetic spectrum, which contains 
from sixty to seventy octaves. The 
powers of X-rays, ultraviolet, and 
infrared known and 
have and 
therapeutical science to 
certain functions. These 
neighboring octaves of the visible 
light rays and if the invisible rays 
have motion or energy, it must be 
concluded that the visible rays pos- 
sess the similar power. The sensa- 
tion of color is produced by the ac- 
tion of the visible waves, traveling 
at a rate of 186,000 miles per sec- 
ond, upon the eye as they emanate 
from an object or Each 
material or surface absorbs some 
of the waves and reflects 
others with the reflected waves pro- 
ducing the color effect upon the eye. 
Thus it is apparent that with these 
waves impinging upon the eye at 
such terrific rate, the surfaces of 
machines, work benches, walls, and 
floors of industrial plants should be 
of shades that do not irritate the 
eye and constitute health, safety, 
or production hazards. 


well 
medical 
perform 


rays are 


been used by 


rays are 


surface. 


color 





The act of seeing—that is, the 
actual transmission of an image 
from the object to the mind—in- 
volves physical stimuli, physiologi- 
cal processes, and psychological re- 
actions. All are of equal importance 
in consummation of the process. 
The stimulus is provided largely by 
the color of an object, although 
shape or form is also a determining 
factor. If every object were the 
same color, physical stimuli would 
be very limited and the physiologi- 
cal phase of the vision act would be 
severely strained in receiving an 
image. This would naturally result 
in physical fatigue. Fortunately, 
color comes to the rescue and can 
make the entire vision process pos- 
sible with a minimum expenditure 
of physica] energy. Color can do 
this because, as a member of the 
electromagnetic spectrum, each 
color has its own wave lengths and 
individual characteristics. 


Color Effects on Muscular 
Reactions 


The effects of visual stimuli have 
been observed upon blood pressure 
and muscular reaction as well as 





PAINTING MECHANICAL 
equipment in planis and 
buildings has become a “sci- 
ence”; proper choice of 
colors can do much to pro 
mote morale, inspire good 
housekeeping, and aid oper- 
ating efficiency ... Mr. 
Quinn, color consultant, de- 
partment of color and de 
sign, Pittsburgh Plate Glass 
Co., describes here the “prin- 
ciples of color dynamics” 
and cites examples of their 
application. If you want to 
keep your plant “in the 
pink,” better get an expert 
to select the right shade of 
pink—or some other color! 











upon mental and nervous activity. 
For example, the effect of colored 
light upon muscular activity has 
been measured dynamometrically. 
In ordinary light, muscular activity 
was found to be 23 units, on an em- 


pirical scale. Under blue light it 
increased to 24 units; under green 
to 28 units; under yellow to 30; 
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and to 35 and 42 units, respectively, 
for orange and red. Other tests 
have been made to show that sub- 
jecting a person to a given color 
for five minutes caused definite va- 
riations in physical activities, mem- 
ory, and mental work. 

The fundamental aim of color 
dynamic principles is to provide an 
“atmosphere” that will stimulate 
mental processes and reduce the 
muscular tension caused by eye- 
strain. This is accomplished by 
using carefully tested colors which 
afford a maximum amount of re- 
flection with minimum absorption 
and glare. Color dynamics achieves 
this dual objective of efficiency and 
beauty by employing eye-rest and 
focal colors in planned contrast and 
directs their placement according 
to their symbolic, psychologic, and 
visual characteristics. 


Color Can Be Helpful in Heating 
and Air Conditioning 


Color can be an aid in the design, 
operation, and maintenance of heat- 
ing, piping, and air conditioning 
equipment. Its employment in this 
field can be considered from four 
separate viewpoints. It can be used 
in all plants to camouflage piping 
and duct systems; it can be em- 
ployed in power plants and stations 
to increase operational efficiency 
and reduce maintenance costs; it 
can assist in the efficient operation 
of heating and air conditioning sys- 


The effect of color dynamics is ap- 
preciated most on machines where 
close tolerance work is necessary. On 
this press, “focal” ivory has been 
used to outline the essential parts 
while the background is in “eye rest” 
green. This combination is easy on 
the worker’s eyes and eliminates : 
large percentage of nervous strain 
where close attention is required 


tems; and it can be used as an effe 
tive safety factor. 

In a large number of factories 
heating and ventilating systems ar 
painted black for durability or th 
same dull gray that was former!) 
used on machinery. These shades 
tend to make the pipes or ducts 
stand out visually in massive form 
As was disclosed in the opening ex 
ample showing the use of color in 4 
plant, the effect of a mass of ex 
posed pipes and ducts does have 3 
measurable reaction upon people. |! 
is a “trifle” that can have an effect 
upon plant operations. 

When a piping system is installed 
in a plant it should be painted i 
the same color as the backgrouné 
surface to make it as inconspicuous 
as possible. Where such equipment 
rises from the floor to the ceiling 
the color scheme should follow that 
used on the walls and ceiling. 

It is perhaps in power plants that 
color dynamics can be most effe 
tively used. In prescribing color 
schemes for these plants, the sam 
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hyround, 
chinery is considered as one unit. 


asic precepts are followed as are 
employed, in other industrial units. 
e walls, ceilings, and other back- 
together with the ma- 


According to the besic theory of 
olor use, the background and the 
oncritical or nonoperating parts 
of machinery and equipment should 
painted in colors that will not 
ause eye strain and its subsequent 
jiminishing of efficiency upon work- 
rs. The operating and critical 
parts of machinery or equipment 
should be painted in a contrasting 
w focal color—a color that stands 
wut in vivid distinction to the back- 
wround so that it can readily be 
seen in emergency. 


yual Objectives of Scientific Color 


Very few power plants have as 
et employed engineered color 
schemes, but those few that have 
are models of efficiency and beauty. 
he turbine room of the Nebraska 
Power Co., Omaha, is an example 
if the practical and decorative re- 
sults obtained by selecting colors 
for functional purposes. This is a 
typically long, narrow room, the 
veiling of which is filled with gir- 
ers and cross beams. To eliminate 
his overhead mass and compensate 


for the narrowness of the room, a 


‘stratosphere” gray was used on 
he ceiling and part way down the 
ide walls; this is a color of a 
y\luish-gray approximating the 
hade found in the sky. It causes 
he area to appear to be visually 
erminated at the top of the wall. 
‘Seafoam” green was used for the 
valls from floor to “stratosphere” 
ray. This color was chosen for its 
ye rest qualities and also because 
it is a cocl color which offsets the 
ffects of a too strong southern ex- 
sure admitted through large win- 
ows. The floor was painted a 
cruiser” gray, to blend with the 
‘seafoam” green and to provide a 
ight, durable wearing surface. 


The huge main steam line was 


n this generating room of a power 
plant, a “cameo” blue was used on 
he ceiling and “suntone” on the 
alls. This creates a pleasant and 
heerful working area and the com- 
bination offsets the excessive height 
ff the room and the great exposure. 

e turbine units are “vista” green 


painted a “seafoam” green to re- 
duce its apparent bulkiness so that 
it blended in with the background. 
The turbine casings and similar 
noncritical surfaces were finished 
in “vista” green, a color with both 
strong eye rest and decorative 
values. The wheel of the main 
steam valve, the speed control valve, 
the control arm from the dash pot, 
and the pilot valves were painted a 
“focal” yellow so that attendants 
can spot them easily. Other vital 
parts, such as drive shafts, oil con- 


trols, and valves, are in “focal” 
ivory so that they can easily be 
seen but not as prominently as 


those finished in “focal” yellow. 
Steps and handrails leading to the 
pilot valves, and a 6 in. band around 
the turbine casing, were treated in 
“focal” ivory, with the overhead 
crane in “focal” yellow. 

It can be noted from the descrip- 
tion of this color application that 
the natural interrelation of color 
and light is recognized and utilized 
in color dynamics principles. This 
is a particularly important phase 


of the scientific use of color, espe- 
cially where illumination is faulty 
plus 


and heavy equipment criss- 
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cross patterns of piping reduce the 
available lighting to a minimum. 

Estimates of the use of lighting 
in the average plant show that only 
from 30 to 40 per cent of the total 
foot candles available are 
This condition probably holds true 
for power plants and like units. 
Numerous color applications, such 
as the Nebraska power station 
treatment, have proved that illumi- 
nation efficiency at the 
level can be increased anywhere 
from 50 to 100 per cent. The exact 
number of foot candles at working 
levels varies with the type of 
tivity, but most places should have 
at least 35 candles—more 
where the job requires and 
continuous attention. 


used. 


working 


foot 


ch se 


Stimulates Good Housekeeping 


The engineered color scheme of 
the 5000 kw Quonset Point, R. I., 
naval air station power plant is par- 
ticularly attractive 
lighting and function. 
of all areas were 
light shade of “* 


as regards both 
The ceilings 
painted in a soft, 
“ascade” blue, which 
possesses the power to make them 
“recede.” To offset a limited amount 


of natural illumination, “suntone” 
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was used on the walls; this is a 
yellow color which imparts an at- 
mosphere of cheerfulness. A gray 
was used on the floor on which 
traffic lanes were indicated with 
zone marking orange. The equip- 
ment such as pumps, motors, turbo- 
generators, and fans were finished 
in “vista” green, which blends well 
with the blue ceiling and yellow 
walls. All critical areas of the 
equipment such as valves, wheels, 
etc., were marked with “focal” yel- 
low to provide visibility. This color 
scheme proved very stimulating to 
the employees and resulted in estab- 
lishing good housekeeping prac- 
tices. 

In any industrial plant, it is ax- 
iomatic that good housekeeping on 
the part of the employees is the 
most effective way in which main- 
tenance costs can be kept at a mini- 
mum. Plant after plant has found 
that an engineered color scheme 
will induce employees to keep their 
work areas clean. Speaking of this 
type of benefit derived from the 
scientific use of color in repainting 
the compressor stations of the Ar- 
kansas-Louisiana Glass Co., W. E. 
Nestor, superintendent, stated, 
“This assortment of colors definite- 
ly has a psychological effect upon a 
workman. Certain of these colors 
impart a cheerfulness. The walls 
provide eye rest surface and induce 
a sense of restfulness. Undoubtedly 
a desire and a sense of good house- 
keeping was also born with the 
color scheme, for workmen in this 
shop now keep it spic, span, and 
spotless. Every man agrees that he 
can do more with less fatigue and 
that the shop is just as effective 
and safe at 4:00 p.m. as it is at 
9:00 a.m.” 

Ventilation engineers are bene- 
fited particularly by the results of 
an engineered color scheme. If em- 
ployees do not keep their work areas 
clean and neat, trash and dirt ac- 
cumulate, causing abnormal density 
of dust particles in the air. This 
naturally will have a deleterious 
effect upon the ventilation. 


Color Aids Safety 


The relationship of color to safe- 
ty as it concerns piping systems has 
been definitely established. As was 
mentioned previously, the painting 
of the entire length of a piping sys- 
tem with an identifying color 
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wreaks havoc with an overall plant 
color scheme and this practice has 
been discouraged. In place of this, 
color dynamics principles prescribe 
the painting of a color band des- 
ignating the contents. In some 
plants it is advisable to use the color 
and legend only at junction or dis- 
tributing points, but generally it is 
a wise precaution to place them 
throughout the entire system. The 
actual colors used for identifying 
piping systems are red for fire pro- 
tection equipment, yellow for dan- 
gerous materials, and green for 
safe materials.* 

The scientific use of color will cut 
down on accidents resulting from 
maintenance work. Much heating 
and air conditioning equipment af- 
fords cramped quarters for main- 
tenance work. If this equipment is 
painted in colors which attract and 
hold light and the nonvital parts 
are separated visually from the es- 
sential operating elements, the task 
of the repair man is greatly simpli- 
fied. Aisles in power plants are im- 
portant to safe operations and 


* See Scheme for Identification of Pip- 
ing Systems, approved by the American 


Standards Association, 70 E. 45th St., 
New York 17, N. Y.; price 50c. This was 
summarized in the October 1938 issue of 


Heating, Piping & Air Conditioning, pp. 
651-656, under the title Identification of 
Piping Systems. 


should be marked off in color ban: s, 
preferably orange, from the 
mainder of the floor. 

Aside from identifying pipi , 
systems, color has not been used 
any great degree in heating, pipir ¢, 
and air conditioning work. It is 
true that in the hundreds of pla: ‘s 
which have used engineered co)vr 
schemes during the past two years, 
the heating and ventilating systems 
have been incorporated into the 
overall color scheme. Unfortunate- 
ly the idea has not been carried . 
rectly into the machinery spaces 


Color, as several power station 
applications have proved, can be a 
definite aid in operations as well as 
making an improvement in the 
overall appearance. Large, bulk: 
compressors, masses of piping, etc. 
in most plants are either black, red 
or more usually the natural color of 
the finishing material of the ther- 
mal insulation. With proper color, 
these can be streamlined into at- 
tractive equipment. \Ithough no 
guide can be given for the detailed 
color styling of a particular plant, 
if a color scheme is chosen upon the 
basis of the inherent characteris- 
tics of color it is certain that it wil! 
prove instrumental in furthering 
efficiency of operation. 


- 





ARE WINTERS 
GETTING WARMER? 


Are our winters getting 
warmer? There is proof that they 
are, says the Plumbing and Heat- 
ing Industries Bureau, citing an 
article on relative heating re- 
quirements published in the Oc- 
tober Scientific Monthly. Author 
of the article is Stephen S. Visher, 
professor of geography, Indiana 
University. 

Professor Visher’s article is 
largely based on data released by 
the U. S. Weather Bureau. The data 
were made available by J. B. Kin- 
cer, former chief of the climate 
and crop weather division of the 
bureau. 

Professor Visher says that the 
extreme variation experienced over 
a 42 year period was somewhat 
more than twice as great as the 
average variation. 


The latter statement is par- 
ticularly significant, according to 
the Plumbing and Heating Indus- 
tries Bureau, for, to provide maxi- 
mum comfort in all kinds of 
weather—that is, all variations 
from the normal—heating plants of 
adequate capacity to cope with 
these extreme variations should 
be specified. 


Fortunately, there is little dif- 
ference between the cost of a heat- 
ing plant of ample capacity and one 
that is undersized. In fact, over a 
period of years, in terms of operat- 
ing cost and maintenance, it will be 
found that a correctly sized, prop- 
erly installed system will actually 
prove the cheapest. 

In selecting heating equipment 
there are always two costs to be 
considered, the original cost of 
the equipment and the operating 
cost. In the long run, the latter 
is by far the most important. 
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the previously described units may 
be varied from requirements for a 
very small home to those of apart- 
ment houses, restaurants, hotels, 
hospitals, or a great institution. 


Expansion Tank 


The hot liquid circulates through 
the system at atmospheric pres- 
sure; therefore, an expansion tank 
is used to absorb the increasing 
volume of the liquid as the tem- 
perature increases. This vessel is 
cylindrical in form and is provided 
with an inlet connection from the 
high point of the system and an 
overflow pipe which discharges to 


the atmosphere through a low aare 


wen walief valve A lianiAa earn tc 


The Application of High Temperature 
Liquid as a Heat or Energy Transfer 
Medium for Domestic and Industrial 





T ne USE OF high boiling point 
liquids as heating media is not 


new, but the liquids formerly used, 


however, were limited in regard to 
maximum or minimum workable 
temperatures, and in many indus- 
trial applications were vaporized 
with the vapor being used under 
various pressures to obtain the de- 
sired temperatures. 

The author intended to use such 
a liquid to obtain high temperatures 
without pressure and to employ the 
heat of the liquid only. The first 
experiments in 1935 were unsatis- 
factory due to the fact that any 
liquid, then obtainable by the 
author, having a boiling point high 
enough for the desired purpose had 
a freezing or solidifying tempera- 
ture too high for practical use, 
especially as it was desired to use 
the material in the primary or ex- 
clusive heat or energy generator. 
The properties of the liquid now be- 
ing used enabled the author to re- 
sume experiments which are de- 
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Uses 


By Orion O. Oaks", Raritan, N. J. 


SUMMARY—A description of the 
method of applying a high tem- 
perature liquid of suitable charac- 
teristics circulated from a central 
heat source, to the various re 
quired domestic services, includ- 
ing heating. water heating, refrig- 
eration, cooking, baking, broil- 
ing. frying. ironing, generating 
electricity. 


scribed in this paper. The apparatus 
as developed and used is the inven- 
tion of the author. 

In the domestic field it is pro- 
posed to provide all of the heat and 
mechanical services from a single 
heat source and to employ a liquid 
as the heat or energy transfer me- 
dium to operate the various services 
such as house heating, domestic hot 
water supply, cooking, baking, re- 
frigerating, drying, air condition- 
ing, and generating electrical ener- 
gy for light and power. This pro- 
cedure is in contrast with the 
conventional services which may in- 
volve three or four types of heating 
equipment operating at various effi- 
ciencies. 
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By burning any preferred type of 
fuel, such as coal, gas, or oil, in a 
single furnace having a high effi- 
ciency and distributing the heat by 
means of the‘ circulated heated 
liquid to the various equipment 
units where it is utilized at 100 per- 
cent efficiency, the losses are lim- 
ited to those of the boiler or heater 
and the radiation from the trans- 
mission lines and equipment units. 
The efficiency of the new types of 
insulation, properly applied, reduces 
the radiation and convection losses 
to a small per cent, and if the effi- 
ciency of the boiler is high, the 
over-all performance becomes high- 
ly satisfactory. 

The scope of the experiments de- 
scribed herein was limited to dem- 
onstrating the feasibility and prac- 
ticability of the apparatus, to de- 
termine the level of convenience 
and ease of operation to the house- 
holder or building operator, and to 
exploring the extent of its applica- 
tion to commercial use and to indus- 
trial and manufacturing processes. 

Tests of a practical type were 
conducted to determine the economy 
of the operation and the cost com- 
pared with that of conventional 
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was used on the walls; this is a 
yellow color which imparts an at- 
mosphere of cheerfulness. A gray 
was used on the floor on which 
traffic lanes were indicated with 
zone marking orange. The equip- 
ment such as pumps, motors, turbo- 
generators, and fans were finished 
in “vista” green, which blends well 
with the blue ceiling and yellow 
walls. All critical areas of the 
equipment such as valves, wheels, 
etc., were marked with “focal” yel- 
low to provide visibility. This color 
scheme proved very stimulating to 
the employees and resulted in estab- 
lishing good housekeeping prac- 
tices. 

In any industrial plant, it is ax- 
iomatic that good housekeeping on 
the part of the employees is the 
most effective way in which main- 
tenance costs can be kept at a mini- 
mum. Plant after plant has found 
that an engineered color scheme 
will induce employees to keep their 
work areas clean. Speaking of this 
type of benefit derived from the 
scientific use of color in repainting 
the compressor stations of the Ar- 
kansas-Louisiana Glass Co., W. E. 
Nestor, superintendent, stated, 
“This assortment of colors definite- 
ly has a psychological effect upon a 
workman. Certain of these colors 
impart a cheerfulness. The walls 
provide eye rest surface and induce 
a sense of restfulness. Undoubtedly 
a desire and a sense of good house- 
keeping was also born with the 
color scheme, for workmen in this 
shop now keep it spic, span, and 
spotless. Every man agrees that he 
can do more with less fatigue and 
that the shop is just as effective 
and safe at 4:00 p.m. as it is at 
9:00 a.m.” 

Ventilation engineers are bene- 
fited particularly by the results of 
an engineered color scheme. If em- 
ployees do not keep their work areas 
clean and neat, trash and dirt ac- 
cumulate, causing abnormal density 
of dust particles in the air. This 
naturally will have a deleterious 
effect upon the ventilation. 


Color Aids Safety 


The relationship of color to safe- 
ty as it concerns piping systems has 
been definitely established. As was 
mentioned previously, the painting 
of the entire length of a piping sys- 
tem with an identifying color 
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wreaks havoc with an overall plant 
color scheme and this practice has 
been discouraged. In place of this, 
color dynamics principles prescribe 
the painting of a color band des- 
ignating the contents. In some 
plants it is advisable to use the color 
and legend only at junction or dis- 
tributing points, but generally it is 
a wise precaution to place them 
throughout the entire system. The 
actual colors used for identifying 
piping systems are red for fire pro- 
tection equipment, yellow for dan- 
gerous materials, and green for 
safe materials.* 

The scientific use of color will cut 
down on accidents resulting from 
maintenance work. Much heating 
and air conditioning equipment af- 
fords cramped quarters for main- 
tenance work. If this equipment is 
painted in colors which attract and 
hold light and the nonvital parts 
are separated visually from the es- 
sential operating elements, the task 
of the repair man is greatly simpli- 
fied. Aisles in power plants are im- 
portant to safe operations and 


* See Scheme for Identification of Pip- 
ing Systems, approved by the American 
Standards Association, 70 E. 45th St., 
New York 17, N. Y.: price 50c. This was 
summarized in the October 1938 issue of 
Heating, Piping & Air Conditioning, pp. 
651-656, under the title Identification of 
Piping Systems. 


should be marked off in color bar 
preferably orange, from the 
mainder of the floor. 

Aside from identifying pipi iy 
systems, color has not been used 
any great degree in heating, pipi: ¢, 
and air conditioning work. It is 
true that in the hundreds of plats 
which have used engineered co 
schemes during the past two years, 
the heating and ventilating systems 
have been incorporated into 
overall color scheme. Unfortunate- 
ly the idea has not been carried <i- 
rectly into the machinery spaces 

Color, as several power station 
applications have proved, can be ; 
definite aid in operations as well a: 
making an improvement in th 
overall appearance. Large, bulky 
compressors, masses of piping, etc., 
in most plants are either black, red, 
or more usually the natural color of 
the finishing material of the ther- 
mal insulation. With proper color, 
these can be streamlined into at- 
tractive equipment. Although no 
guide can be given for the detailed 
color styling of a particular plant, 
if a color scheme is chosen upon the 
basis of the inherent characteris- 
tics of color it is certain that it wil) 
prove instrumental in furthering 
efficiency of operation. 





ARE WINTERS 
GETTING WARMER? 


Are our winters getting 
warmer? There is proof that they 
are, says the Plumbing and Heat- 
ing Industries Bureau, citing an 
article on relative heating re- 
quirements published in the Oc- 
tober Scientific Monthly. Author 
of the article is Stephen S. Visher, 
professor of geography, Indiana 
University. 

Professor Visher’s article is 
largely based on data released by 
the U. S. Weather Bureau. The data 
were made available by J. B. Kin- 
cer, former chief of the climate 
and crop weather division of the 
bureau. 

Professor Visher says that the 
extreme variation experienced over 
a 42 year period was somewhat 
more than twice as great as the 
average variation. 


The latter statement is par- 
ticularly significant, according to 
the Plumbing and Heating Indus- 
tries Bureau, for, to provide maxi- 
mum comfort in all kinds of 
weather—that is, all variations 
from the normal—heating plants of 
adequate capacity to cope with 
these extreme variations should 
be specified. 

Fortunately, there is little dif- 
ference between the cost of a heat- 
ing plant of ample capacity and one 
that is undersized. In fact, over a 
period of years, in terms of operat- 
ing cost and maintenance, it will be 
found that a correctly sized, prop- 
erly installed system will actually 
prove the cheapest. 

In selecting heating equipment 
there are always two costs to be 
considered, the original cost of 
the equipment and the operating 
cost. In the long run, the latter 
is by far the most important. 


——— 
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T ne USE OF high boiling point 
liquids as heating media is not 
new, but the liquids formerly used, 
however, were limited in regard to 
maximum or minimum workable 
temperatures, and in many indus- 
trial applications were vaporized 
with the vapor being used under 
various pressures to obtain the de- 
sired temperatures. 

The author intended to use such 
a liquid to obtain high temperatures 
without pressure and to employ the 
heat of the liquid only. The first 
experiments in 1935 were unsatis- 
factory due to the fact that any 
liquid, then obtainable by the 
author, having a boiling point high 
enough for the desired purpose had 
a freezing or solidifying tempera- 
ture too high for practical use, 
especially as it was desired to use 
the material in the primary or ex- 
clusive heat or energy generator. 
The properties of the liquid now be- 
ing used enabled the author to re- 
sume experiments which are de- 
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The Application of High Temperature 
Liquid as a Heat or Energy Transfer 
Medium for Domestic and Industrial 


Uses 


By Orion O. Oaks", Raritan, N. J. 


SUMMARY—A description of the 
method of applying a high tem- 
perature liquid of suitabie charac- 
teristics circulated from a central 
heat source, to the various re 
quired domestic services, includ- 
ing heating. water heating, refrig- 
eration, cooking, baking, broil- 
ing, frying. ironing, generating 
electricity. 


scribed in this paper. The apparatus 
as developed and used is the inven- 
tion of the author. 

In the domestic field it is pro- 
posed to provide all of the heat and 
mechanical services from a single 
heat source and to employ a liquid 
as the heat or energy transfer me- 
dium to operate the various services 
such as house heating, domestic hot 
water supply, cooking, baking, re- 
frigerating, drying, air condition- 
ing, and generating electrical ener- 
gy for light and power. This pro- 
cedure is in contrast with the 
conventional services which may in- 
volve three or four types of heating 
equipment operating at various effi- 
ciencies. 
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By burning any preferred type of 
fuel, such as coal, gas, or oil, in a 
single furnace having a high effi- 
ciency and distributing the heat by 
means of the‘ circulated heated 
liquid to the various equipment 
units where it is utilized at 100 per- 
cent efficiency, the losses are lim- 
ited to those of the boiler or heater 
and the radiation from the trans- 
mission lines and equipment units. 
The efficiency of the new types of 
insulation, properly applied, reduces 
the radiation and convection losses 
to a small per cent, and if the effi- 
ciency of the boiler is high, the 
over-all performance becomes high- 
ly satisfactory. 

The scope of the experiments de- 
scribed herein was limited to dem- 
onstrating the feasibility and prac- 
ticability of the apparatus, to de- 
termine the level of convenience 
and ease of operation to the house- 
holder or building operator, and to 
exploring the extent of its applica- 
tion to commercial use and to indus- 
trial and manufacturing processes. 

Tests of a practical type were 
conducted to determine the economy 
of the operation and the cost com- 
pared with that of conventional 





119 








M UT Ib At Ed 


Heating, Piping @ Air Vonditioning, dense, °." 


Fig. 1—Experimental installation for test of high tempera- 
ture liquid as heating medium 


equipment in current use. The meth- 
od employed involves the circulation 
of hot liquid from the primary gen- 
erator or boiler to and through 
jacketed baking ovens, submerged 
coils, radiant panels or coils, and 
the return of the liquid to the boiler 
for reheating and recirculating. 

An experimental installation in- 
cluding (1) boiler, (2) unit heater, 
(3) hot water heater, (4) steam 
generator, (5) refrigerator, and 
(6) cooking unit, is shown in 
Fig. 1. The ovens attached to the 
same installation are shown in Fig. 
2. Various parts of, the equipment 
are shown as follows: Fig. 3, Boil- 
er; Fig. 4, Expansion tank; Fig. 5, 
Cooking pot and recess, and Fig. 6, 
Upper and lower oven units. The 
liquid circuit is shown on the flow 
diagram, Fig. 7. 


Primary Generator 


The boiler or primary generator 
is of the liquid-tube, liquid-wall 
type with a built-in economizer and 
a built-in air preheater. These 
auxiliaries are desirable to main- 
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tain the high efficiency required of 
the generator because, without 
them, the high temperature of the 
heated liquid results in a high tem- 
perature of the products of com- 
bustion. 

The heat exchange effected in the 
economizer and air preheater re- 
duces the stack gas temperature 
sufficiently to make possible an over- 
all efficiency well above 80 per cent. 


Service Units 


The house heating unit may be of 
the liquid-tube, air-heating type 
with all the necessary and cus- 
tomary features, such as humidifier, 
air filter, circulating fan and, if de- 
sired, a cooling and dehumidifying 
coil for summer cooling. This unit, 
which is under complete automatic 
control, is contained in a complete 
housing and may be located at any 
convenient point in the building. 
Hot water radiators, steam radi- 
ators, convectors, or radiant heat- 
ing are a few of the means by which 
heating may be accomplished. Radi- 
ation and convection from direct 


Fig. 3—Boiler unit 





Fig. 2—Oven units used with experi- 
mental installation of Fig. 1 


circulation of the liquid throug! 
any desirable form of heating sur- 
face could also be used for heating 

The hot water supply unit is in 
the form of a heat exchanger with 
submerged hot liquid coils and may 
be of the tankless, instantaneous 
type or may be used in connection 
with a storage tank. 

The refrigerating unit is a stand- 
ard machine of the absorption type 
and is adapted to use with liquid 
heat by the simple substitution of 
a hot liquid coil in place of the ex- 
isting heat source. 

The cooking unit consists of meta! 
pots of various sizes which are de- 
pressed in the insulated working 
table. Fitted to these metal pots 
are cooking utensils or liners which 
are provided with insulated meta! 
covers. Set flush with the work 
table are a service hot plate and a 
flat surface griddle to be used for 
all surface cooking and frying. A 
smal] sink is incorporated in the 
work table for convenience in food 
preparation. For filling the utensils 
while in place, a combination, mov- 
able, trigger-acting faucet forms 
part of this equipment. 

The baking unit, which may be 
located separately or built into the 
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Fig. 4—Expansion tank 


CONNECTION FROM HIGH 
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Fig. 5—Cooking pot and recess 
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work table, consists of a compart- 
ment, or compartments, conforming 
to standard oven dimensions and is 
provided with raise-up or open-out 
flush mounted doors as desired. 

The grilling of steaks, chops, or 
other meats is accomplished by 
placing them in close proximity to 
the ceiling of the oven in which po- 
sition results are obtained identical 
with, if not superior to, any other 
methods in current use. 

Due apparently to the exclusive 
use of radiant heat, the foods are 
very uniformly cooked and possess 
a flavor and texture superior to 
foods cooked by other methods. 
This statement is made solely upon 
the basis of comments of laymen 
ind experts who have eaten the 
food cooked by liquid heat. In gen- 
eral, the time required for cooking 
is approximately 50 per cent of that 
required by conventional methods. 

The ovens used in the experi- 
mental plant are not ventilated, and 
all experiments to date indicate that 
no ventilation is necessary or de- 
sirable. 

The ovens when suitably equipped 
can be utilized as a dish washer, 
thereby utilizing the heated surface 
for a rapid production of steam and 
boiling water which is sprayed over 
the dishes. After rinsing, the oven 
is used as an effective drying 
device. 

The toaster consists of a jack- 
eted tunnel, a cross section of which 
is approximately the shape of a 
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GENERAL ASSEMBLY OF OVEN 
SHOWING INSULATION, ADJUSTABLE 
SUPPORTS, DOOR FRAME SUPPORTS ETC 


Fig. 6—General assembly of insulated oven 


slice of bread. The degree of the 
toasting is governed by the speed 
at which the bread is conveyed 
through the tunnel. 

The time required for raising the 
various units from a cold condition 
to a working temperature varies 
from 30 seconds in the case of the 
cooking pots, griddle, service plate, 
and toaster to 2 min in the case of 
the ovens. 

The drying of laundry and the 
dehydration of fruits and other 
foods are readily accomplished by 
radiant heat and/or convection as 
required The use of liquid heat 
coils or surfaces controlled at the 
appropriate temperature and air 
supply is employed as, and when, 
required. The size and number of 
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the previously described units may 
be varied from requirements for a 
very small home to those of apart- 
ment houses, restaurants, hotels, 
hospitals, or a great institution. 


Expansion Tank 


The hot liquid circulates through 
the system at atmospheric pres- 
sure; therefore, an expansion tank 
is used to absorb the increasing 
volume of the liquid as the tem- 
perature increases. This vessel is 
cylindrical in form and is provided 
with an inlet connection from the 
high point of the system and an 
overflow pipe which discharges to 
the atmosphere through a low pres- 
sure relief valve. A liquid gage is 
employed to indicate the height of 
the liquid in the system. 


Circulating Pump 


A motor driven centrifugal pump 
is used to circulate the liquid 
throughout the various units and 
return it to the generator for re- 
heating and recirculation. This 
pump operates only against the 
head created by frictional resistance 
through the lines. 


Electrical Energy 


When required, electric energy is 
produced by means of a heat ex- 
changer or boiler producing super- 
heated steam at pressures varying 
from atmospheric to 750 psi. This 
steam is utilized in driving a steam 
turbine connected to a generator to 
produce electric current of what- 
ever characteristics may be re- 
quired. This turbo electric plant 
may be operated under various con- 
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ditions, depending upon the pres- 
ence of uses for process steam, 
availability of sufficient condensing 
water, or by any other factors gov- 
erning power plant uses. The elec- 
tric generator plant may be regard- 
ed and used as the major source of 
electric energy or may be consid- 
ered as an auxiliary standby unit 
for use in the event of current fail- 
ure from other sources. For domes- 
tic use the steam turbine may be 
operated at pressures not exceeding 
15 psi in order to take full advan- 
tage of the outstanding safety and 
hazard-free features of the entire 
apparatus. In this connection it is 
to be noted that the liquid circuit is 
operated at practically no pressure 
throughout its entire range except 
that caused by its own static head. 


Liquid Data 


The following incomplete data 
may be given in connection with 
the liquid employed as the heat dis- 
tributor or heat vehicle: 
Name—Tetracresylsilicate 
Boiling Point—817-825 F 
Solidifying Poin t—Undetermined; 

though liquid viscous at —65F 
Specific Gravity—1.13 
Specific Heat—0.43 

onpoisonous 
Noncorrosive 
Nonexplosive 
Nontoxic 
Viscosity similar to SAE 20 at 70 F 
— fluid at temperatures above 


The heat transfer properties of 
the liquid follow closely those of 
otker high boiling point liquids and 
are similar to those of water at like 
temperatures, namely, 300 to 600 F, 
which is the range that is consid- 
ered in this paper. 


0.021 gpm per 1000 Btu required. 
The pilot plant requirements were 
as follows: 














Btu) gpm 
SE ee 11354 0.237 
3 small cooking pots... 12000 0.252 
Large cooking pot.... 8000 0.168 
Large cooking pot.... 8000 0.168 
RP Se 4800 0.1005 
Hot water supply.... 20750 0.435 
Refrigerator ......... 3000 0.063 
House heating coil.... 60000 1.260 
46. Ree eee 24000 0.505 
gt a ee 1300 0.0295 
153204 3.218 
Light and power 
(5000 watts) ...... 42500 0.893 
195704 4.111 
Radiation loss 10 per- 
cent (Piping not in- 
SEEEOEED vendicts cee 19570 0.411 
215274 4.522 


The pump was set to operate at 5 
gpm, and at this rate the tempera- 
ture drop was less than that calcu- 
lated. The temperature drop ac- 
tually was 125 deg with all units 
functioning and, of course, became 
less as part of the units were turned 
off. This would indicate that cer- 
tain units consumed less heat than 
expected or that the pump was han- 
ling more liquid than calculated. 
The cooking unit apparently used 
less heat than expected because the 
drop through this unit was only 15 
to 25 F. 

An approximate expression of 
the performance of a blast coil was 
obtained from a test of a small 
heater made from copper tubing % 
in. outside diameter and three rows 
deep having a housing and an out- 
let face area 13 in x 10 in., or 0.905 
sq ft and a total heating surface 
of 6.76 sq ft. 
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porting tests showed lik result 
when the temperature céndition 
were near to those given in th 
foregoing. 

The ovens presented difficultic. 
in making any accurate tests, bu: 
it was found that a metallic, un- 
shielded thermometer placed in the 
center of the interior volume gave 
a reading not more than 2 or 3 dey 
below the average temperature of 
the circulating liquid. 

The ovens were unvented except 
for a small amount of leakage 
around the doors. The steady-state 
oven temperatures were reached 
within 5 min after turning on the 
circulating liquid and were practi- 
cally uniform throughout the en- 
tire oven volume. Two ovens were 
constructed and mounted, one above 
the other, and the temperatures of 
both were alike at ail times. 


Controls 


The problem of automatic con- 
trols presented requirements which 
could not be satisfied in the present 
extensive offerings of the contro! 
industry. It was necessary, there- 
fore, to develop suitable contro! 
equipment in the experimental 
plant as comr:etely as all other fea- 
tures. All units are automatically 
controlled by a standardized piece 
cf equipment combining a three- 
wiy modulating liquid valve with a 
liquid-filled expansion system which 
serves to bypass all or any part of 
the flowing liquid around any unit 
in response to rising temperature, 
an” conversely, to increase the sup- 
ply of hot liquid through the unit 
upon falling temperature. Means 
of adjustment of the operating 
point and the control differential 
are provided so that the operator 
may vary the temperature of the 
unit at will or turn it off completely. 


After setting this automatic con- 
trol, the temperature of the unit is 
held within close limits as long as 
the flow of the hot liquid continues. 
The temperature of the hot liquid 
circuit from the boiler is main- 
tained constant at any desired 
point. The boiler control operating 
the fire or the firing device is re- 
sponsive to the temperature of the 
outgoing liquid. By this procedure 
any unit may be operated at a dif- 
ferent temperature from any other 
unit or may be turned off com- 
pletely. 
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Economics 


The materials used in the con- 
struction of the apparatus may be 
selected from a wide range of types, 
as they are limited only by their 
ability to withstand heat within the 
temperature range. The boiler, 
piping system and the various units 
may be constructed of either fer- 
rous or nonferrous materials, as ex- 
perimental data collected to date 
indicate no action by the liquid upon 
any metal other than that due to 
temperature. Joints may be either 
welded, screwed, flanged, or brazed. 
Therefore, it is apparent that the 
kind of material used in the piping 
system will be influenced by the 
cost of fabrication. 

The exposed portion of the units 
such as pots, griddles, ovens, and 
so forth, should be constructed 
of a material such as stainless steel 
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In the paper, A Single-Eauation 
Design Procedure for Radiant 
Panel Systems, by F. W. Hutchin- 
son, published on page 637 of the 
December 1945 ASHVE JOURNAL 
SECTION, Heating, Piping & Air 


which presents a fine appearance, 
does not readily oxidize under high 
temperature, and possesses great 
resistance to the stresses set up by 
the wide range of temperatures in- 
volved. The component parts of the 
apparatus are subject to great flex- 
ibility regarding the relative loca- 
tion and may be placed according to 
the requirements of any type of 
structure, but the cost will be re- 
duced greatly by the consolidation 
and streamlining of the various 
units so that the benefits of the pre- 
fabrication may be obtained and 
the cost of field construction may be 
reduced to a minimum. The cost of 
the liquid is not a serious matter, 
as it is more or less a permanent 
part of the system, does not dis- 
sipate or evaporate, and requires 
only very slight replenishment over 
long periods of time. 


The underlying reason for possi- - 


ble savings when using the liquid 





Conditioning, there are several ty- 
pographical errors and an omission 
of copy by the printer. The fol- 
lowing corrections should be noted: 


At the bottom of the first and 
second columns on page 641, K; and 
K. should be defined as 


K:K, + 0.018V.bvK,; + vt.KeC. + 0.018V.bv't.C, 
(K, —t.) Ki + vK, + 0.018V. (K, — te) vC. .. (23) 


= K.K, + 0.018V. 


| At the bottom of the third col- 
umn on page 641 
A, = 20X 20 = 400 


In the first column on page 642. 


the lines referring to V., K,, K., 


Cucmaxy and U, should read: 
(20 X 20 X 10)1 
VV. = 2.5 
1600 


” 





heat consolidated unit is the fact 
that all energy conversions are 100 
per cent efficient excepting in the 
primary generator. By concentrat- 
ing on the efficiency of this primary 
generator and reducing the loss 
through radiation by utilizing im- 
proved types of insulating mate- 
rials, transmission losses ar2 re- 
duced to a minimum, and the 
over-all efficiency of the entire 
equipment is raised to a material 
extent. 


Conclusion 


Since a full scale working model 
of the apparatus has been under 
successful test operation and study 
for the past year, it is concluded 
that for the various domestic serv- 
ice requirements the practicability 
of using a high temperature liquid 
of the type described in the equip- 
ment outlined has been demon- 
strated. 


K;= 0.70K, 2 1.08ut, 
K,= 0.7vKez + 1.%8u 
In the computation “Equating 
18c and 2lc and cross-multiply- 
ing’, toward the bottom of the 


first and second columns on page 
641, these lines should read 


K, = 140 — 0.25 K 100 = 115 
K, = 0.7 X 0.75 X 115 + 1.08 x 
0.25 x 100 = 60.37 + 27.00" 

= 87.37 


0.018 X 2.5 (115 X 1.19 —0— 1 X 0.75 X 87.37) + (1.19 X 61.87 — 87.37 X 0.994) 














Cecon® = —— 
0. 75 [0.018 K 2.5 (0 — 115 + 0) + (0 — 61.87)] 
6.045 (71.32) — 13.22 10.01 
= = = = 0.199; 
0.75 (— 67.04) 50.28 
1 1 
U. = 0.178 


Cc. 1.65 
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Heating and Ventilating for Transport 


Design Conditions 


Ix THE selection of outside design 
temperatures for an aircraft heat- 
ing system, most considerations of 
local conditions are disregarded in 
favor of the more general climatic 
conditions and the altitude at which 
the aircraft is to fly. For ex- 
ample, certain Flagships operating 
throughout the United States and 
into Canada and Mexico have a 
service altitude of about 15,000 ft 
maximum. The heating system is 
sized to provide a comfortable in- 
terior when flying through outside 
air at —40 F. Operation at 20,000 
ft maximum is anticipated in the 
near future. The outside design 
temperature will be —60 F. 

The design inside condition can 
be found fairly accurately from the 
ASHVE Comfort Chart. Although 
it is usually considered to be +-70 
F, we cannot overlook the fact that, 
with the inside relative humidities 
presently encountered, a warmer 
temperature is more desirable. 
Therefore, in the selection of the 
interior design condition, inside 
relative humidities must be esti- 
mated before a truly satisfactory 
standard can be set up. Means of 
increasing humidities will be dis- 
cussed later. 


Preparing the Heat Load 


Unfortunately, customary prac- 
tice today in the sizing of an air- 
plane’s system is still too rough and 
ready. Although seldom undersized, 
systems are frequently oversized, 
resulting in poor control and un- 
comfortably high heater discharge 
temperatures. A rather accurate 
method does exist and has been 
suggested.* 

*Asst. Project Engineer—Accommoda- 
tions, American Airlines, Inc., La Guardia 
Field, New York Airport Station. Member 
of ASHVE. 

‘Calculation of the Heat Loss from an 
Airplane, by Wilbur W. Reaser, Douglas 


Aircraft Co., presented before the ASME 
on June 18, 1941, Kansas City, Mo. 

For presentation at the 52nd Annual 
Meeting of the AMERICAN SOCIETY OF 
HEATING AND VENTILATING ENGINEERS, 
New York, N. Y., January 1946. 
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Airplanes 


By B. M. Brod", New York, N. Y. 


SUMMARY — Despite the rapid 
progress made in recent years. 
heating and ventilating is today 
recognized as the most important 
problem of the aircraft industry. 
In an effort to bring the rest of the 
heating and ventilating industry 
up to date, this paper was pre 
pared for the purpose of present- 
ing the present methods used in 
heating and ventilating aircraft. 


Fig. 1 shows a typical section of 
airplane structure, the heat flow 
through which is illustrated in Fig. 
2, the heat flow being likened to 
electrical flow for purposes of rep- 
resentation. This flow can be de- 
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Fig. 1—Typical airplane 
structure and insulation 
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Fig. 2—Heat flow through 
typical airplane structure 


termined empirically from th 
standard heat flow formula: 

1 1 Ee x we § 

— se FF +. tH... (1 
SA bk ken fe 
where 


U = Overall (air to air) co 
efficient of heat transmis 
sion Btu per (sq ft) (hr) 
(deg temp. difference) 

f, = Inside (air to wall) film 
conductance Btu per (sq 
ft) (hr) (deg temp. dif 
ference) 

f. = Outside (wall to air) film 
conductance Btu per (sq 
ft) (hr) (deg temp. dif 
ference) 

Hits, ete. = Thickness of any given 
wall material 

k = Thermal conductivity Btu 
per (sq ft) (hr) (deg 
temp. difference per inch) 

At first glance it would appear 
that the heat flow through the 
frames and longerons could be ne- 
glected since the thickness, for ex- 
ample, of the frame is usually in the 
nature of 0.040 in. spaced about 
20 in. apart. Further examination 
shows, however, that an error of up 
to 400 per cent may result from 
such treatment, since the value of k 
for aluminum is 818 Btu per (sq ft) 
(hr) (Fahenheit deg per inch), 
whereas for air space it is only 1.1 
Btu. Thus parallel flow calculations 
must be made for all paths of heat 
flow in order to arrive at an ac- 
curate heat loss. Since the speed of 
the airplane is so great, an almost 
negligible surface coefficient exists 
for the outside of the airplane and, 
hence, the outside surface coeffi- 
cient can be neglected. 

The problem is further compli- 
cated by the lack of accurate or re- 
liable figures for the thermal co 
efficients of many of the materials 
used for soundproofing; and by the 
different shape, cross-sectional area, 
lengths, widths, etc., of aircraft 
structure. At present, considerable 
effort and time are required to make 
an accurate estimate of the heat 
loss, but since malfunctioning of 
the system will result from incor- 
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rectly sizing, expenditure of the 
‘ime and effort are well worth while. 


Ventilation Requirements 


Even after the heat loss from the 
airplane is known, the size of the 
heating plant cannot be determined 
until the quantity of ventilating air 
is computed. This is a matter which 
requires considerable thought since, 
to prevent objectionable odors, to- 
bacco smoke, etc., as much air as 
possible is desired, whereas for 
economy of operation, reduction 
of humidity, etc., the minimum 
amount is preferable. 

The humidity problem has be- 
come increasingly important of 
late and is likely to berome even 
more important in the near future. 
Since each person gives off approx- 
imately 0.153 to 0.492 lb of mois- 
ture per hour at room temperature, 
the occupants of the cabin are an 
excellent source of humidity. The 
relative humidity which can be 
maintained in the cabin maintained 
at 70 F (neglecting the problems 
of condensation on walls and win- 
dows) can be predicted from the 
following formulas: 





Pw 
SO ee eee ee (2) 
Ds 

P. 1.45 
Pe=p.| — +— — ..(3)* 

P. n 

where 
= Relative humidity in cabin, 
r cent 

Pw = Vapor pressure of moisture 


in cabin, inches mercury 

Pp. == Vapor pressure of saturated 
steam at cabin temp., inches 
mercury 

Pp. == Vapor pressure of saturated 
steam in outside air temp., 
inches mercury 

P,.= Cabin pressure, inches mer- 


cury 
P,= Outside pressure, inches 
mercury 
n= Ventilation rate, cfm per 
person 


From Equation 3 it is evident 
that the lower the ventilation rate 
per occupant, the greater will be 
the relative humidity per person. 
Actually, with an airplane flying at 
20,000 ft true altitude through sat- 
urated air, with the cabin main- 
tained at a pressure equivalent to 
8,000 ft altitude and with a venti- 
lation rate of 3 cfm of outside air 
per person, the relative humidity in 
the cabin would be approximately 
65 per cent. 


PP ahead formula true only for 70 deg 
Cadin. 


Obviously such a low ventilation 
rate in an area with such a high 
occupancy would soon be made in- 
tolerable by smoke and body odors, 
and hence a higher value must be 
used. At present, ventilation rates 
as high as 50 cfm per person are 
used, which accounts for the fresh- 
ness of the air and the lack of 
smoke haze, as well as the excessive 
dryness in present day airplane 
cabins. 


The low humidity in aircraft 
cabins today, while quite satisfac- 
tory for low-level flights in the 
summer time, presents a very se- 
rious problem for long range, high 
altitude flights throughout the year. 
Trans-Atlantic flight crews often 
refer to what they term dry-eyeball- 
itus as a contributing factor in 
crew fatigue, and the American 
Airlines Medical Department has 
on a statistical basis named the ex- 
cessive dryness of the air on trans- 
Atlantic flights as a cause for the 
large number of temporary minor 
respiratory ailments such as colds 
and drying of the mucous mem- 
branes. 


In the operation of aircraft for 
long range flights, therefore, a 
means will have to be found for in- 
creasing the relative humidity in 
the cabins. Recirculation of the air 
constitutes one way of increasing 
the relative humidity, but since a 
considerable amount of apparatus is 
required to purify the air which is 
reused, it may prove advisable 
rather to use all outside air and to 
provide an additional source of 
moisture. This is one of the prob- 
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lems which the industry is facing 
today and one for which a final 
solution has not as yet been worked 
out. 

On the basis of ventilation fig- 
ures used for night clubs, busses, 
trains, and similarly highly occu- 
pied spaces, it is apparent that at 
least 20 cfm of equivalent outside 
air must be supplied pe. cabin oc- 
cupant in order to ma‘utain the de- 
sired cabin atmosphere. It appears 
today that the most economical ar- 
rangement is to provide all outside 
air and to provide additional mois- 
ture to the air when required. De- 
velopment of lightweight air puri- 
fiers, capable of removing odors and 
smoke haze, may be extremely use- 
ful for air transport use. 


Another limiting factor in the 
equivalent ventilation rate is the 
heater discharge air temperature. 
For reasons of safety, a figure of 
350 F is usually used as the maxi- 
mum temperature in an aluminum 
alloy duct, and a figure of below 
300 F for most synthetic rubber 
ducts. The minimum air quantity 
which will result in a safe dis- 
charge air temperature can be 
determined from the following 
familiar formulas when the cabin 
heat loss is known: 


H 
OU Su es i cic ccnes . (4) 
c,At 
W 
GM Ns do cals a kdhbnneteode< (5) 
60v, 
where 


W = Air flow, pounds per hour 
H =Total heat loss from air- 
plane, Btu/hr 
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Fig. 3—Diagrammatic layout of airplane steam heating system 
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Cp = Specific heat of air, Btu/Ib 

At= Temperature difference be- 
tween inside and outside air 

m == Air flow, cubic feet per min- 
ute 

v, = Specific volume of air, cubic 
feet per pound 


Since the weight of air supplied 
does not vary with pressure, densi- 
ty, or temperature, the condition 
under which v, is taken will corre- 
spond to the condition for which 
the volume’in cubic feet per minute 
is computed. Usually v, is based on 
outside air conditions. 

Having determined the quantity 
of ventilation air, the heat loss of 
the airplane is added to the heat re- 
quired to bring the ventilation air 
to inside temperature conditions to 


Fig. 4—American Airlines 
_ type aircraft steam boiler 


find the size of the heating plant 
required. Before selecting the size, 
however, the type desired is usually 
determined. 


Steam System 


Most present day commercial 
transports of the DC-3 type carry 
their own steam heating systems, 
complete with boiler, radiator, and 
automatic boiler water feed sys- 
tems. Although the details may 
vary among various operators, an 
understanding of one type is suf- 
ficient to understand all the others. 
Fig. 3 shows one such system. 

The source of heat is the engine 
exhaust, which causes water in the 
boiler to be flashed into steam and 


carried in pipes to the radiator 
cated in the ventilating air stre: 
in the fuselage. Here the steam 
condensed back into water and 
turned to the boiler. As in nea 
all present day aircraft heating s 
tems, the ventilating air for he 
ing is introduced by the ramm 
action of the airplane fly: 
through space. A pressure tap 
the steam line ahead of the radia 
provides a source of steam press 
which is indicated on a steam pres 
sure gage in the cockpit and wh 
is led into the pressure regulat 
valve to control the pressure in 
system. Since this is an importan 
and interesting part of the system 
it will be discussed in detail. 


The pressure regulating valve is 
a diaphragm or bellows actuated 
mechanism which responds to « 
cessive pressure by closing, and t 
insufficient pressure by opening 
Mounted on the steam expansion 
tank, which holds the system’s ex- 
cess water, it controls one of the 
two openings into the tank and 
therefore when the valve is closed 
due to excessive pressure, the steam 
above the water level in the tank 
is trapped and, as it condenses, the 
pressure in the tank decreases and 
circulating water is forced into the 
tank thereby decreasing the quan- 
tity of steam remaining and de- 
creasing the steam pressure in the 
system. If the pressure becomes 
too low, the regulating valve opens, 
admitting steam above the water 
line in the expansion tank and forc- 


Fig. 6—Aluminum aircraft steam radiator 


Fig. 5—Steam heating system expansion tank 


Heating, Piping & Air Conditioning, January 1946—-ASHVE Journal Sectior 





2 eeO— ee 


Heat 


ing water from the tank into the 
system where it flashes into steam 
and raises the steam pressure in 
the system. The boiler, expansion 
tank, and steam radiator are shown 
in Figs. 4, 5, and 6. 

The principal advantage of the 
steam system is safety. Its disad- 
vantages are: (1) its weight is ap- 
proximately 108 lb or 25 lb more 
than an equivalent installation of 
an internal combustion type of 
heater, (2) maintenance is exces- 
sive (average boiler life is short 
and excessive time is consumed in 
changing them), and (3) a quality 
that can only be called general can- 
tankerousness. The steam heating 
system was responsible for 248 me- 
chanical flight delays in one year! 


Exhaust Heat to Air Heat 
Exchanger 


The simplest type of heating 
system is the exhaust heat to air 
heat exchanger, commonly called 
the heat exchanger. Here again, 
the source of heat is the engine’s 
exhaust which gives up some of its 
heat in the exchanger to the venti- 
lating air. The heated air can be 


diluted with cold air if desired, and 
the mixture is delivered to the 
cabin. If no heat is desired, the 
heated air is discharged overboard, 
for at all times outside cooling air 
must be circulated through the heat 
exchanger to prevent over-heating 
of the metal. 

This system is simple and prac- 
tically infallible. Its disadvantages 
are: (1) installation weight (com- 
parable to the steam system), con- 
trol difficulties and excessive tem- 
peratures, and (2) the rigorous 
inspections and periodic checks re- 
quired to prevent the possibility of 
carbon monoxide escape into the 
cabin. A further disadvantage, 
which is also applicable to the 
steam system, is that these systems 
cannot be utilized as a source of 
heat for the cabins while the air- 
plane is on the ground. 


The heat exchanger system is 
used on many military models, as 
well as on transports operated by 
several commercial airlines. Its ad- 
herents are quick to point out that, 
as long as the engines are in opera- 
tion, a source of heat is readily 
available, that no extra fuel or 


Fig. 7—Gasoline type 
combustion heater 


water are required, and that opera- 
tion of the system requires no spe- 
cial technique. Certainly no one 
who has given any thought to the 
matter can help but be impressed 
by its obvious simplicity. 

It must be pointed out, however, 
that although great strides have 
been made in the metallurgy of heat 
exchangers, the manufacturing 
problems are most difficult. For 
example, during takeoff great power 
is developed by the engines result- 
ing in extremely high exhaust tem- 
peratures, at a time when only very 
small air flows over the heat ex- 
changer exist. During cruise and 
descent, on the other hand, low 
power (and therefore low exhaust 
temperatures) and high air flow 
rates exist. Under both conditions, 
satisfactory (but not excessive) air 
discharge temperatures must be 
maintained, and the exchanger must 
be kept cool to prevent overheat- 
ing. The lack of cooling air im- 
poses a terrific strain on the heat 
exchanger, resulting in the manu- 
facturing difficulty previously men- 
tioned. 


Internal Combustion Heater 


The newest type of heating sys- 
tem used in airplanes, and the light- 
est in weight, is the gasoline or 
combustion heater shown in Fig. 
7. There are several designs on the 
market, but the ones most widely 
used today have the following fea- 
tures in common: 

1. The fuel used is gasoline, which 


is pumped up to an atomizing type of 
spray nozzle under pressure. 


2. The nozzle is similar to that used 
on gun type oil burners and delivers 
a fine spray of fuel into the combus- 
tion chamber where, mixed with the 
correct amount of air for combustion, 
it is ignited, burned, circulated 
through the heater, and discharged 
overboard. 


3. The type of ignition may be 
either a hot wire or a spark plug. 

4. While passing through the heater, 
the hot products of combustion sur- 
render their heat to the ventilating 
air which carries it to the desired part 
of the airplane. 

One 200,000 Btu per hour gaso- 
line-fired heater has an exhaust 
temperature between 800 and 1,000 
F, and has a high efficiency. The 
unit obtains high efficiency by 
means of an enormously high heat 
transfer rate per square foot of 
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heating surface. The high velocity 
air passing over the heating sur- 
face causes sufficient turbulence and 
speed of air to reduce the surface 
coefficient of heat transfer and in- 
crease the conductance. The life of 
these units is relatively low, as com- 
pared to a home heating boiler, but 
is quite satisfactory for aircraft 
usage where periodic replacements 
and careful maintenance are readily 
achieved. 

The advantages of the combus- 
tion type heater are: (1) its light 
weight (a 100,000 Btu heater can 
be easily carried in one hand), and 
(2) its ready heat availability— 
heat can be generated on the ground 
without the costly and troublesome 
process of operating the engines. 
Its disadvantages are: (1) its new- 
ness—all the troublesome quirks 
and bugs have not been removed 
yet, (2) the high maintenance and 
inspection required to guard 
against carbon monoxide fumes be- 
ing introduced into the ventilating 
air (although the quantity of car- 
bon monoxide is smaller than that 
found in the case of the heat ex- 
changer), and (3) the fact that 
raw fuel must be piped to the 
heaters. 

In making a selection of the 
proper type of heater, the follow- 
ing facts must be borne in mind. 
Each installation is different, and 
whereas in one type of airplane the 
exhaust heater is thoroughly satis- 
factory, it may be completely wrong 
for another type of plane. While the 
steam system seems to be obsoles- 
cent, it is entirely possible that 
new improvements or new modifi- 
cations on this idea may result in 
the extensive use of this type of 
system. 


Between the combustion type and 
the heat exchanger type, it would 
seem that the advantages of the 
combustion type would outweigh 
those of the exchanger—but reli- 
ability and infallibility is a big in- 
ducement and, unless the manufac- 
turers of combustion heaters can 
eliminate the numerous sources of 
failure of their units, the combus- 
tion heater may prove to be an 
unwise choice. In this connection, 
it would be well to point out that 
the manufacturers of this latter 
type of heater have been making 
enormous strides toward improving 
performance of their product. 
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Duct Systems 


Three types of distribution sys- 
tems are commonly in use. A sketch 
of the type used on DC-3 Airliners 
appears in Fig. 8. Air is brought 
into the airplane by the impact 
pressure created by the airplane 
flying through the air. The venti- 
lating air is forced over the heater, 
into a mixing chamber where it 
is diluted with cold air as required 
and then carried down the side 
walls of the airplane near the floor 
and discharged through outlets to- 
ward the aisle. Although this sys- 
tem has been in use for some time, 
it is not completely satisfaetory and 
occasionally passengers notice 
drafts around the ankles. The prin- 
cipal reason for dissatisfaction 
probably lies in the fact that the 
air is admitted into the cabin too 
near the occupants. 

In order to overcome this diffi- 
culty, the second or overhead dis- 
tribution system was evolved. In 
this system the air, instead of being 
forced down the side walls of the 
airplane near the floor, is directed 
aft along the center of the ceiling 
and is discharged downward 
through diffuser type outlets ap- 
propriately placed. This system also 
has not been found ideal because 
the hot air admitted so near the 
ceiling becomes too cold in extreme 
weather before it reaches the floor 
unless it is forced downward in a 
jet in which case it becomes quite 
uncomfortable for these passengers 
sitting near the outlet. 























Very recently a new system ws 
introduced—so recently, in fat 
that complete information as to its 
performance is not available at t} js 
time. This system embodies the 1 s+ 
of heated walls. The hot air is 
passed along the side walls, wi:h 
branches being led into the air 
space between the skin and the in- 
ner lining of the airplane. In this 
space, heated air is carried up the 
side and discharged through a gri!| 
near the top of the airplane. Theo- 
retically this system should prove 
superior to all other distribution 
systems yet introduced, and it is 
being watched eagerly by all oper- 
ators. 

Whatever type of distribution 
system is in use, a source of cold 
air should be provided for the pas- 
sengers for combating airsickness 
and providing ventilation during 
hot weather flying. The cold air is 
usually introduced by means of in- 
dividually adjustable outlets, so 
that each passenger can contro! 
the cold air as desired. Precautions 
must be taken to prevent any pas- 
senger from unwittingly annoying 
a neighbor with drafts. This is 
usually accomplished by limiting 
the travel on each outlet, or by 
using outlets which will dilute the 
air before it has travelled suff- 
ciently far to be objectionable. 


Automatic Control 


In addition to the various safety 
controls necessary with each type 
of heating plant, there is a fertil 





















































Fig. 8—Ventilation and heat distribution American Airlines DC-3 airplane 
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field in the airplane for automatic 
temperature control devices. The 
speed at which the airplane travels, 
the broadness of the territory over 
which it flies, and the huge air 
change rate necessitated by the 
small size of the cabin all contrib- 
ute to a’ rapidly changing cabin 
temperature within an almost in- 
credibly short time. Although pres- 
ent practice in the DC-3 airliner is 
limited almost entirely to manual 
control, several installations of 
automatic temperature control sys- 
tems have been made and operators 
agree that such a system is almost 
a necessity if cabin temperature is 
to be maintained constant. 


An interesting control system is 
the electronic one, in which the 
three controllers, the thermostat, 
the hot air compensator, and the 
cold air compensator, are made up 
of many turns of wire varying in 
resistance with the temperature. 
These units are wired into a cir- 
cuit similar to the Wheatstone 
bridge, and any variation in the 
temperature of one of the elements 
causes a change in resistance induc- 
ing a current of very small magni- 
tude. This current is amplified in 
the electronic amplifier controlling 
a special motor which opens or 
closes a damper. The use of the 
three elements produces an almost 
constant temperature and instant 
anticipation of changing heat re- 
quirements. 


Excellent results with even 
greater reliability and less weight 
have also been obtained by the use 
of a simple electric thermostat con- 
nected to an electric proportioning 
damper motor. Here the change in 
cabin temperature is more notice- 
able since no anticipating element 
is present, but the added simplicity 
of the system is quite advantageous. 
All such equipment must be care- 
fully mounted, since there is con- 
siderable vibration which would 
otherwise be quite troublesome to 
the thermostatic control. Thus a 
hovering thermostat would be 
jarred into an open or a closed posi- 
tion it might not otherwise take. 


Before the subject of automatic 
ontrol is dropped, it would be well 
to point out that the two separate 
tir zones on present day aircraft 
must be treated separately. It is 
inadvisable to try to control the 


cockpit temperature from the cabin 
thermostat, or that in the cabin 
from one in the cockpit. Rather, in 
most transport airplanes today, the 
cockpit has its own system of man- 
ual control which the pilots can 
operate as required. An important 
feature of cockpit ventilation is the 
provision for supplying hot air for 
use in windshield defrosting. 


Future | Considerations 


As aircraft operation improves 
and as comfort standards improve 
aboard the aircraft, many new 
problems will be raised. One of the 
most important of these is the 
supercharged or pressurized cabin. 
This will logically fall in the hands 
of the aeronautical air conditioning 
engineer, since he is responsible for 
the ventilation and thermal comfort 
of the passengers and crews. 

The purpose of pressurizing an 
airplane is to increase the density 
of the air in the airplane to achieve 
an effective altitude in the cabin 
considerably lower than the altitude 
at which the airplane is flying. This 
will enable the airplane to fly at an 
altitude of 20,000 ft for example, 
with the crew and passengers suf- 
fering none of the attendant dis- 
advantages usually associated with 
high altitude flying. A recent com- 
ment made by a crew member of a 
pressurized B-29 revealed that he 
felt less fatigued after a 14 hour 
flight on a B-29 than he normally 
felt on a 7 hour flight in other 
airplanes. 


Many problems are still unsolved. 
For example, the problem of cabin 
pressure control, cabin temperature 
control, ventilation control, and at- 
tendant problems will have to be 
worked out in the future, although 
some of the details are known now. 
Many problems will arise in con- 
nection with pressurizing systems 
which are not yet dreamed of. But 
all these concern the aeronautical 
heating and ventilating engineer. 
To solve them, he will be required 
to coordinate information from all 
sources—and much of his knowl- 
edge, not only on pressurization 
but on all aspects of comfort in the 
air, must be based on information 
secured from the rest of the heat- 
ing and ventilating industry. 
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HERTZLER ELECTED 
YORK VICE-PRESIDENT 


Stewart E. Lauer, president of 
the York Corp., York, Pa., has an- 
nounced the election by the board 
of directors of John R. Hertzler as 
vice-president. Mr. Hertzler, who 
was graduated from Lehigh Uni- 
versity in 1927 with a B. S. degree 
in mechanical engineering, has 
spent his entire business career 
with the York Corp. In 1942 Mr. 
Hertzler accepted a commission in 
the United States Navy and held 
the rank of lieutenant commander 
when he returned recently to in- 
active duty. 


After his graduation from col- 
lege, Mr. Hertzler spent approxi- 
mately two years in the shops of 
the company as part of the gradu- 
ate engineering course. Subse- 
quently he spent some time with 
the company’s field organization, 
and was later recalled to the fac- 
tory to assist in the organization 
and supervision of a department to 
cover the various aspects of one of 
the most technical and highly en- 
gineered phases of York’s business, 
air conditioning. 


His administrative and _ sales 
ability earned for him promotion 
to assistant general sales manager, 
and later general sales manager of 
York Corp. In this capacity, Mr. 
Hertzler has under his direct su- 
pervision the full distribution of 
the entire line of York products, 
including their sale, application, in- 
stallation, service, and maintenance. 
This involves the organization at 
the factory as well as all the dis- 
trict offices both in this country and 
abroad. 


During his 39 months with the 
Navy, Mr. Hertzler was a liaison 
officer of the Army-Navy Munitions 
Board. His work placed him in 
active collaboration with the gen- 
eral industrial equipment division 
of the War Production Board on 
production of electric motors, 
pumps, compressors, fans and blow- 
ers, and other equipment allied to 
the refrigeration and air condition- 
ing industry. He is a member of 
the ASHVE and the American So- 
ciety of Refrigerating Engineers. 
He is also a member of the Tau 
Beta Pi honorary engineering fra- 
ternity. 
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A Study of Several Coal-fired 


Magazine-feed Space Heaters 
By R. C. Cross* and H. N. Ostborg,** Chicago, III. 


Wrian RECENT time, there has 
been a definite revival of interest 
in the development of coal-fired 
magazine-feed space heaters, and a 
number of designs of this type 
heater have been placed on the mar- 
ket. The general development pro- 
gram has been stimulated by the 
widespread use of these heaters in 
army establishments and, to a lesser 
extent, by their use for supple- 
mentary heating in homes in oil- 
rationed areas. A general demand 
by the public for the convenience 
advantage of the magazine feed 
feature also has been a contrib- 
utory influence. 

the factors of prime importance 
in the performance of this type of 
heater are capacity, efficiency, and 
amoke- producing tendency. The 
data presented in this discussion 
are the results of an investigation 
to determine these factors as ap- 
plied to a number of heaters of dif- 
ferent makes. 


Summary 


The findings of this investiga- 
tion can be summarized as follows: 


1. There is considerable variation 
in the capacities and efficiencies of 
coal-fired magazine feed heaters of 
similar externe! dimensions. Five of 
the ten heaters tested failed to meet 
the 50 per cent efficiency, at rating, 
stipulated in Bureau of Standards TS- 
3443, Proposed Commercial Standard 
for Coal-burning Space Heaters. 

2. High flue gas temperatures, and 
excessive losses in the dry flue gas 
indicate a general lack of sufficient 
flue travel, and secondary heating 
surface. 

38. The majority of the heaters 
operated with low CO, and high ex- 
cess air in the flue gases. These hveat- 
ers were provided with various meth- 
ods of introducing secondary air, and 
it would appear that these methods 
are not too successful. 

4. The superior efficiency of the 
heaters utilizing the cross-feed, and 
the under-feed method of burning was 

*Head, Mechanical and Combustion 
Div., Sears, Roebuck & Co., Member of 
ASHVE. 

**Senior Testing Engineer, Sears, Roe- 
buck & Co., Merchandise Testing and 
Development Laboratory. 

For presentation at the 52nd Annual! 
Meeting of the AMERICAN SocrETyY OF 


HEATING AND VENTILATING ENGINEERS. 
New York. N. Y., January. 1946 
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SUMMARY—Performance tests of 
typical present - day coal - fired 
magazine-feed space heaters con- 
ducted for the purpose of deter- 
mining the advantages and dis- 
auvantages of the basic principles 
upon which they operate. 


noteworthy. In the case of the under- 
feed heater, however, the serious 
smoke back nullified the general per- 
formance advantage. 

5. The average attention period 
encountered in the heaters tested was 
approximately 18 hours. This is a sat- 
isfactory value for achievement at 
rated output, TS-3443 stipulating a 
minimum attention period of 12 hours 
for magazine-feed heaters. 

6. With those heaters provided 
with secondary air admission the 
smoke produced, when high-volatile 
fuel was used, was not excessive, ex- 
cept for the period immediately fol- 
lowing the charging of fuel. 

7. In general, the heaters reacted 
positively to changes in draft, and 
primary air damper setting. 

8. The heater using the under-feed 
principle of burning sho-ved a serious 
fault in strong smoke-back when the 
magazine charging door was opened. 
A fair amount of smoke-back was ex- 
perienced with the cross-feed heaters 





Description of Heaters 


The heaters tested were all of 
magazine-feed radiant type, 
they may be classified by the met 
od of burning. Heaters A an 
utilized a modified principle 
cross-feed burning, with an 
verted fuel bed. Heater F operat 
with under-feed burning with 
inverted fuel bed, and the remain. 
der of the heaters were of the co 
ventional over-feed burning type 
These latter heaters, although des. 
ignated as magazine-feed, are trul) 
surface-fired heaters incorporating 
deep firepots. The combustior 
chamber and so-called “magazine’ 
are common, and magazine-feed 
cannot be applied in a generic sense 

For purpose of definition, it is 
noted that in cross-feed burning 
the direction of coal feed and flow 
of air for combustion are at right 
angles to each other. The coal feed 
and flow of air for combustion move 
in the same direction in under-feed 
burning. In conventional over-feed 
burning the coal feed and air flow 
move in opposite directions. 

All of the heaters, except Heater 
F, provided some means for admit- 





%. 
ee eae 


Fig. 1—General arrangement of equipment 
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ting secondary air into the combus- 
tion space. The effect of secondary 
air admission is noted in the dis- 
cussion of the test results. Heaters 
Cc and H had metal liners in the 
combustion chamber, whereas all 
the other heaters were lined with 
refractory material. 


Test Set-up 


- The general arrangement of the 
th. fg cauipment and instruments used in 
iJ obtaining the test data is shown in 
of fe Fig: 1. In order to obtain the rate 
in. ot burning directly by weight loss, 
P the heater was set on a scale. The 
ji instruments for measuring drafts 
in. and temperatures, flue gas collec- 
. tion and analysis equipment, and a 
"pe. smoke recorder of the photoelectric 
ies. fy YPE Were connected to the heater 
uly in accordance with recognized test 
ing procedure. 


‘ion Test Program and Procedure 


ne’ The test program was divided 


into two parts—a series of capac- 
ity, or rating, tests with anthracite, 
i and a series of tests with high- 
'N8 B volatile bituminous coal to deter- 


nse. 
t is 


low mine the smoke producing tenden- 
ght cies and draft reaction character- 
- istics of the heaters. 
a In the anthracite tests the re- 
‘eed corded data included the weight of 
low coal fired, weight of ash and refuse, 
ashpit draft, draft at the flue gas 
“- outlet, flue gas composition and 
nit: temperature, temperature of the air 
used for combustion, and the rate 
of burning was determined by 
WT) Biweight loss of the unit. In addition 
a) i these data, the proximate and 


ultimate analyses of the fuel and 
the combustible in the ash and 
refuse were determined. These data 
permitted the determination of the 
and grate losses in a conven- 
tional heat balance. When burning 
nithracite there are no unaccounted 
for losses due to unburned hydro- 
bons in the flue gases, and the 
heater output was obtained by sub- 
racting the total stack and grate 
es from the heat value of the 




















A preliminary starting fire was 
l in all tests. During this pre- 
inary period and the test period, 
primary air damper was ad- 
led to provide a maximum rate 
burning with the limitation of a 
ximum flue gas temperature of 
proximately 900 F. The draft at 
he flue gas outlet was maintained 


Fig. 2—Graphical 
heat balance data 
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—anthracite tests 








at 0.06 in. water, but because the 
rate of burning was regulated by 
the primary air damper adjustment, 
the output is not strictly the result 
of the maintenance of the constant 
draft value. The test period was 
considered ended when the flue gas 
temperature had dropped to 75 per 
cent of the average value obtained 
in the preliminary period. 

No manual attention, such as 
poking or shaking the grates, was 
given during the test period. In 
those heaters provided with inde- 
pendent control of secondary air, 
the secondary air inlet was set at 
the closed position. 


The data obtained in the tests 
using high-volatile bituminous coal 
included the weight of coal fired, 
draft at the flue gas outlet, flue gas 
temperature, rate of burning, and 
smoke density. In addition, the 
Magazine cover was opened mo- 
mentarily at 15 min intervals for 
observation of fuel bed reactions. 

A continuous record of smoke 
density at the flue gas outlet was 
obtained by use of a recorder of the 
nhotoelectric cell type. This instru- 
ment has been described in the 
literature’ and furnishes a very ac- 
curate means of measuring smoke 
densities. 

As in the anthracite tests, a pre- 
liminary starting fire was used. 
During this preliminary period the 
draft at the flue gas outlet was 
maintained at 0.05 in. water, and 
the primary air opening was in the 
open position. 

At the end of the preliminary 
period a full charge of coal was 
placed in the heater and the test 
started. The test was of 6 hours 
duration, divided into three periods. 
1st and 2nd hours: Draft 0.05 in. 
water—primary air open; 3rd and 


‘Bituminous Coal Research, Inc., Tech- 
nical Report No. 1, Part Il, Burning 
Tests on Four Typical Coals, by Ralph 
A. Sherman, E. R. Kaiser, and H. R 
Limbacher, Appendix A, p. 43-47. 
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4th hours: Draft 0.025 in water- 
primary air closed; 5th and 6th 
hours: Draft 0.150 in. water—pri- 
mary air open. 

Conditions during the first period 
of the test were approximately 
those at which nominal rated out- 
put would be achieved. The second 
period simulated banked operation, 
and the third period may be consid- 
ered a drive rate. The marked 
changes in operating conditions be- 
tween the periods furnished an op- 
portunity to observe the reaction of 
the heaters to check-down and pick- 
up settings. 

No flue gas limitation restric- 
tions were imposed, and the results 
are directly the effect of draft va- 
riation. Where independent means 
were provided, the secondary air 
inlet was left in full open position. 


Test Results 


Anthracite Tests: The anthra- 
cite used in all tests was from No 
6, D, L, and W seam, nut size, and 
of the following analysis: 


Proximate analysis, as fired, per cent 
Moisture 


Volatile matter ........... 4.1 
Fixed carbon ............. 83.6 
9 ee SS Tae 10.8 


Calorific value, as fired, Btu per Ib 
—12,880 


CUNO A odin Ski dee 76.6 per cent 


4.1 per cent 

The leading test information is 
given in Table 1, and the heat bal- 
ances are presented graphically in 
Fig. 2. A study of these data shows 
a large variation in the efficiencies 
and outputs obtained with the va- 
rious heaters. 

Heater A had an output of 47,688 
Btu per hour at an efficiency of 76.4 
per cent. This heater is designed 
with a liberal combustion space, 
and has considerable heating sur- 
face in contact with the gases of 
combustion. The advantage of this 
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design is reflected in the lower flue 
gas temperature and dry flue gas 
loss. 


The higher flue gas temper.:ture 
obtained with Heater B is contrib- 
utory to the high dry flue gas loss 
in the heat balance. This heater 
was deficient in heating surface. 


Although Heater C was of simi- 
lar external size, the magazine 
capacity was considerably less than 
that of the other heaters. This re- 
sulted in the shorter length of test, 
as all tests were conducted with the 
magazine filled to the normal top 
level. The high dry flue gas loss in 
this test was due in the most part 
to the low CO, and the high excess 
air. It was apparent that the ar- 
rangement of the secondary air 
tuyeres in this heater was not 
proper. 

Heater D exhibited this same 
fault to an even greater extent, the 
excess air being very high. Heaters 
C and D both took the secondary 
air from a space common with the 
primary air. The desirability of 
separate control of secondary air is 
noted. 


The test with Heater E gave a 
low CO, and high excess air, al- 
though separate control of sec- 
ondary air was provided. As a sup- 
plement to the test of the heater as 
manufactured, the area of the sec- 
ondary air ports was reduced, and 
a second test run, with improved 
results, as shown in the following 
brief summary: 


ee 


‘Heater E 








COr—per cent 

Excess air—per cent 

Fuel burned—lb/hr 
Overall efficiency—per cent 
Output—Btu/hr 








Heater F was of LE eee 


size. This is reflected in the larger 
fuel charge and the longer firing 
period. This heater was so de- 
signed that it could be operated 
with either overfeed or underfeed 
burning in inverted position. For 
comparative purposes, the under- 
feed method was employed in the 
anthracite test. 

The CO, obtained in this test was 
good, and due to an abundance of 
heating surface, the flue gas tem- 
perature was low. This resulted in 
a low dry flue gas loss, but the loss 
due to the formation of CO was 
very high, and to an extent nullified 
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GENGAAL INFORMATION 
Heater designation 
2 Type of burnin 
3. Length of test- 
WEIGHTS—POUNDS 
4. Total weight loss 
5. Equivalent fuel burned 
aan AND REFUSE 
Weight of ash and refuse—ib 








. Combustible in ash and refuse—per cent 


8. Carbon burned per Ib fuel fired—lb 
DRAFTS—INCHES WATER 
9. Ashpit 
10. Flue gas outlet 
JE GAS COMPOSITION, PER CENT 
1. Carbon dioxide (C0O:) 
. Oxygen (O02) 
3. Carbon monoxide (CO) 
. Nitrogen (N2) (by difference). 
. Dry flue gas per Ib of fuel, Ib 
. Excess air, per cent 
TEMPERATURES—F 
17. Air for combustion 
18. Flue gases 
HOURLY RATES 
19. Fuel burned—ib/hr .... 


Table 1—1 st J th 


20. Heat release rate—Btu/hr ................... 


HEAT BALANCE 


21. Heat lost in steam in flue gases ....... 
22. Heat lost in dry flue gases ............ 


23. Heat lost in carbon monoxide 

24. Heat lost in combustible in ash 

25. Total measureable losses 

26. Calorific value of fuel 

27. Heat utilized, efficiency . 
OUTPUT 

28. Output—Btu/hr 





the pare flue gas effect. The anes 
fuel bed of the magazine feed heat- 
er does not lend itself well to un- 
derfeed combustion, as the CO, 
formed in the first section of the 
bed is largely reduced to CO in the 
latter stages of combustion. Pe- 
riodic gas analyses made during 
the test showed CO percentage as 
high as 5.8. 

This heater was not provided 
with any means for providing sec- 
ondary air and, unfortunately, it 
was not possible to make any 
changes to try the effect of such 
provision. Despite the high CO 


“As Manufactured 


seule this heater ae an efficien- 
cy of 70.8 per cent at an output of 
58,088 Btu per hour. 

Heater G was equipped with a 
separately controlled secondary air 
inlet. Good combustion was at- 
tained, but the heater is markedly 
deficient in heating surface, and the 
high flue gas temperature resulted 
in a correspondingly high dry flue 
gas loss. 

The flue gas temperature ob- 
tained in the test with Heater H 
was relatively low, and as a result, 
the lower dry flue gas loss resulted 
in an efficiency of 64.1 per cent at 
an output of 43,923 Btu per hour. 


x 


ee 
72s ew 
POMS S-100 
wSeorewoas 


33,200 29,74 


Although Heater J, employing the 
cross-feed principle, showed a rela- 
tively high CO, in the flue gases, 
the lack of heating surface and 
short flue travel resulted in a high 
dry flue gas loss. The high CO, 
value and lack of measurable quan- 
tity of CO indicates proper distri- 
bution and utilization of combus- 
tion air. The performance of Heat- 
er K was characterized by a high 
dry flue gas loss with attendant low 
efficiency. 


A general review of the tests con- 
ducted with anthracite leads to the 
following conclusions: 


Although the heaters, with the ex- 
ception of Heater F, were all of sim- 
ilar external size, there is consider- 
able variation in the output, and efl- 
ciency values. 


Heaters A and F were provided 
with a reasonable amount of second 
ary heating surface, and flue travel 
was provided between the combustion 
chamber and the flue gas outlet. The 
advantage of this construction over 
the other heaters, in which the gase: 
passed directly from the combustion 
chamber into the flue gas outlet, is 
clearly indicated by the efficiencies 
and outputs obtained. 


The disadvantage of faulty appli- 
cation of secondary air, with its at 
tendant high excess air, is evidenced 
by lower efficiencies, and outputs. This 
is particularly true of Heaters C, D, 
E, and K. 


The anthracite test conditions may 
be considered as applicable for de 
termining the rated output of the 
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cite Series 
c F G 
feed Over-feed Under-feed Over-feed 
16 18.25 31 20.25 
5 80,0 176.0 90.0 
l 89.5 197.5 101.0 
15 8.5 9.0 12.0 
5 0.0 0.0 9.3 
75 0.77 0.77 0.76 
026 0.025 . 0.032 
0.060 0.060 0.060 0.060 
6 5.3 11L.¢ 8.0 
15.2 6.3 2.5 
0 0.0 3.0 0.0 
j 19.5 79.1 79. 
r 35.6 13.2 23.6 
0 262.0 30.0 147.0 
73 86 75 
858 615 908 
85 4.81 6.37 4.93 
61,953 $2,046 63,498 
% Btu % Btu % Btu 
4.0 518 1.0 474 3.7 527 
567.8 6715 52.0 1678 13.0 4725 
0.0 0 0.0 1602 12.5 0 
18 0 0.0 0 0.0 146 
63.6 723% 56.0 3754 29.2 5398 
100.0 12880 100.0 12880 100.0 12880 1 
36.4 5647 44.0 9126 670.8 7482 
27,259 58,088 36,956 


heaters. It is pointed out, however, 
that although the heaters are capable 
of delivering the respective outputs, 
it does not follow that in all cases 
satisfactory heating of a space hav- 
ing a similar heat loss will be ob- 
tained. These heaters are of the ra- 
diant type and, where used to provide 
heat for more than one room, much 
depends upon the circulation of the 
air from room to room as governed 
by the heater location, and const, sc- 
tion of the house. 


Bituminous Tests: The bitumi- 
nous coal used in these tests was 
from the Island Creek seam, 2 in. x 
3 in. size, and of the following 
analysis: 


Proximate analysis, as fired, per cent 


POSTE ree 1.8 
Volatile matter ........... 38.1 
ee ee 55.5 
EEE SR Pe Ae a ee 4.6 


The principal objective of this 
est series was to determine the 
relative smoke-producing tenden- 
ies of the several heaters. The 
island Creek coal was selected for 
he test program because of its 
high volatile content. Rose and Las- 
eter? have noted the following: 


“As would be expected, high-vola- 
ile bituminous coals produced the 
most smoke and soot . . . others have 

ported that smoke production is 
proportional to the volatile matter of 


‘Smoke-Producing Tendencies in Coals 
o Various Ranks, by H. J Rose and 
PF. P. Lasseter. (ASHVE TRANSACTIONS, 
Vol. 45, 1939, p. 329.) 


H J K 
Over-feed Cross-feed Over-feed 
5.25 15.33 17.756 
72.5 67.0 94.1 
$1.25 75.2 105.5 
2.75 3.6 10.2 
0.0 0.0 0.0 
0.77 0.77 0.77 
0.0657 0.015 
0.069 0.041 0.059 
6.9 10.5 7 
13.4 9.t 14 
0.0 0.0 0.0 
79.7 79.7 7%. 
27.2 17.9 33.0 
176. a4.0 233.0 
80 96 85 
713 o44 890 
».32 4.9 5.94 
68,522 63,122 76,500 
% Btu % Btu % Btu © 
4.0 492 3.8 526 4.1 563 4.4 
36.7 4135 32.1 3655 28.4 6376 49.5 
0.0 0 0.0 0 0.0 0 0.0 
1.1 0 0.0 0 0.0 0 0.0 
41.8 4627 35.9 4181 32.5 6939 53.9 
00.0 12880 100.0 12880 100.0 12880 100.0 
58.2 8253 64.1 8699 67.5 5941 46.1 
43,923 42,600 35,250 





coal, which may well be the case 
witL a limited range of coals, par- 
ticularly of the bituminous class.” 

The results of the bituminous 
tests are presented in a series of 
graphs, Figs. 3 through 12. The 
flue gas temperature and the rate 
of burning are shown in addition 
to the smoke record. 


As shown in Fig. 3, the average 
smoke density for Heater A was 
1+ according to the Ringelmann 


Chart. Following a momentary 
peak of No. 4 density, immediately 
after firing, the smoke decreased 
sharply. A short peak is shown at 
the start of the bank-down period. 
The rate of. burning did not de- 
crease as rapidly as the air supply, 
with a resultant deficiency of air 
evidenced by the smoke peak. This 
is analogous to the momentary 
smoke peak found at the start of 
off period operation of the conven- 
tional under-feed bituminous coal 
stoker. This smoke peak at the 
start of the bank-down period is 
characteristic of all the heaters 
tested. 


The flue gas temperature exceed- 
ed 1000 F (the maximum of the 
temperature measuring instru- 
ment) for about 30 min in the first 
section of the test. The flue gas 
temperature and rate of burning 
reacted rather slowly to checking 
of the fire, but an immediate re- 
sponse to pick-up is shown at the 
start of the third period. A slight 
amount of smoke-back from the up- 
per magazine was found when the 
charging door was opened during 
the bank period. No top reaction 
was noted in the other periods. 


Fig. 4 shows the test results for 
Heater B. The smoke peaks in the 
first and second periods of the test 
were of fairly long duration. No 
smoke was produced in the drive- 
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Fig. 3—Heater A 
Graphical test log 
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é TIME - POURS | | TIME - HOURS 
— 0.050 BS) ines. 0.025- ~ 0.150 - NS 0.030 jo ~ 0029 =» — 0130 —— | 
SWOKENOOD DRAFT - iN WATER SMOKENOOO DRAFT - iM WATER 
Fig. 4—Heater B—Graphical test log Fig. 5—Heater C—Graphical test log 
rate period, however, and the av- The flue gas temperature was was opened during the first and 


erage density for the entire test above 1000 F throughout the entire second periods. Because most o! 
was 1-+- Ringelmann. The absence first period, and the fuel burned at the volatile had been released be- 


of smoke in the last period is at- high rates. The heater reacted fore the third period, no smoke- 
tributable to the rather complete sharply to change of damper setting back was found in this period. 

coking of the coal in the previous at the start of the bank-down and The smoke record for Heater (, 
periods and the dilution of the pick-up periods. Some smoke-back shown in Fig. 5, indicates a long 
smoke at high excess air. was noted when the magazine cover period, approximately 70 min, of 
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Fig. 6—Heater D—Graphical test log Fig. 7—Heater E—Graphical test log 
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dense smoke at the start of the test. 
The dense smoke persisted until 
ignition of the gases above the fuel 
bed was established. This is evi- 
denced also by the temperature rec- 
ord. The average smoke density of 
2+ Ringelmann indicates the lack 
of proper air supply in this heater. 

The flue gas temperature and 
rate of fuel burning were very low 
until top ignition of the gases oc- 
curred. The heater responded 
quickly to the decrease in air sup- 
ply at the start of the second pe- 
riod, but a very poor response to 
pick-up is shown in the third pe- 
riod. Despite the dense smoke pro- 
duced by this heater in the first 
period, little smoke-back occurred 
when the magazine top was opened. 

The smoke record for Heater D, 
Fig. 6, shows an initial peak of 
smoke of No. 5 Ringelmann at the 
start of the test. This peak tapered 
off steadily until the end of the first 
period. Smoke of less than No. 1 
density persisted throughout the 
remainder of the test. The high 
rate of burning during the first pe- 
riod resulted in abnormally high 
flue gas temperatures at this time. 
The rate of burning did not show a 
marked decrease at the beginning 
of the bank period, as a downward 
trend was already well established. 
This was brought about by the in- 
creasing compactness of the fuel 
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bed caused by 
coking of the fuel. The heater re- 


the caking and 
sponded moderately well at the 
start of the pick-up period. 

No smoke-back or flare was found 
on opening the magazine cover ex- 
cept at the start of the test, when 
strong smoke-back was noted. Igni- 
tion over the fuel bed occurred at 
11 min after charging the mag- 
azine. An explosion of strong in- 
tensity was noted when this igni- 
tion was established. 

Fig. 7 illustrates the results of 
test with Heater E. No smoke rec- 
ord was obtained in the early stages 
of the first period, but observation 
of later record indicates the prob- 
ability of excessively dense smoke. 
The smoke peak at the start of the 
bank-down period was very sharp, 
and it is shown that the rate of 
burning immediately preceding this 
period was high. The bank period 
was conducted for 254 hours in- 
stead of 2 hours used in other tests. 

The smoke dropped sharply to 
zero at the start of the pick-up pe- 
riod and the rate of burning in- 
creased rapidly. This is further 
evidenced by the immediate rise in 
the flue gas temperature. Some 
smoke-back was found in the first 
period, but subsequent ignition 
from the active fuel bed stopped 
this effect. 

The data for Heater F are de- 


Fig. 8—Heater F 
Graphical test log 
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Fig. 9—Comparative smoke record 
(Heater F) 


picted in Fig. 8. Despite the prin- 
ciple of inverted underfeed burning 
employed, this heater smoked badly 
throughout most of the test period. 
It is noted, however, that no pro- 
vision was made for secondary air. 
The lower flue gas temperatures 
and relatively low rates of burning 
are evidence of the effect of the 
fuel bed resistance to the flow of 
air for combustion. This is par- 
ticularly noticeable during the bank 
period when very low rates of com- 
bustion were attained. It is note- 
worthy, also, that the response to 
pick-up conditions relatively 
slow. 


was 


This test was characterized fur- 
ther by persistent smoke-back when 
the magazine cover was opened. 
This condition was very bad during 
the pick-up period. Examination of 
the fuel bed at the end of the test 
showed very strong coking and 
bridging, and the fuel bed was 
burned out in the lower section, 
leaving a void above the grate. 

It has been stated previously that 
Heater F could be operated on 
either the under-feed or over-feed 
principle. As a matter of interest, 
trials were made of both methods. 
Illinois No. 6 coal, 2 in. x3 in. size, 
and having a volatile matter con- 
tent of 33.9 per cent, was used in 
these tests. This free-burning fuel 
was selected in an effort to equalize 
fuel bed conditions by the reduction 
of the coking and bridging effects. 
Tests were run at a draft of 0.06 
in. water at the flue gas outlet. The 
flue gas temperature was controlled 
by adjustment of the primary air 
damper so that a value of 900 F 
was not exceeded, 


The comparative smoke record, 
shown in Fig. 9, clearly demon- 
strates the advantage of underfeed 
burning. Although excessive smoke 
was produced with the underfeed 
method in the regular test, it is 
evident that the smoke would have 
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been much greater if the overfeed 
principle had been used. 

The smoke record for Heater G, 
shown in Fig. 10, shows a short pe- 
riod of dense smoke at the start of 
the test. The smoke diminished 
fairly rapidly and except for the 
characteristic lesser peak at the 
start of the bank period, no more 


5 





136 


smoke was produced. The method 
of introducing secondary air was 
quite effective in reducing the 
smoke emitted. The heater was very 
responsive to draft and damper set- 
ting changes, as shown by the sharp 
trends of temperature and rate of 
combustion at the start of the bank 
and pick-up periods. No smoke-back 





Fig. 12—Heater K 
Graphical test log 


was found at any time in the test. 
Ignition of the gases above the fue! 
bed was started early in the test 
and was maintained. 

It was not possible to test Heater 
H for its smoke-producing tend- 
encies, and testing of this heater 
was restricted to the anthracite run 
previously reported. 

Fig. 11 illustrates the test data 
obtained with Heater J. This heat- 
er showed a characteristic peak of 
dense smoke at the time of charg- 
ing the fuel and at the start of the 
bank period, but the smoke density 
diminished fairly rapidly to accept- 
able limits. As shown by flue gas 
temperature and burning rate, the 
heater reacted positively to draft 
variations. 

Some puffing was noted during 
the test and a considerable amount 
of smoke and flame was emitted 
from the charging door when this 
was opened at the regular inspec- 
tion intervals. This reaction was 
particularly in evidence during the 
first two periods of the test, when 
the volatile matter was being re 
leased from the fuel bed. 

Test data for Heater K are 
shown in Fig. 12. Following the 
initial peak of dense (No. 5 Ringel- 
mann) smoke, the density decreased 
to a moderate value throughout the 
remainder of the test. This was 
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due largely to dilution, as the an- 
thracite rating test for this heater 
had shown very high excess air. 

The heater responded immediate- 
ly, and rather sharply, to variations 
in draft. This is shown by the de- 
cided fluctuations in flue gas tem- 
perature and rate of burning when 
the test control conditions were 
changed. Several moderate puffs 
and a slight amount of smoke-back 
were noted during the first period 
of the test. 

Banking Tests: In additior to a 
quick response to changes in draft 
and damper settings, a properly de- 
signed heater should be capable of 
maintaining a uniform, low rate of 
combustion when operating under 
banked conditions. This is essen- 
tial in order to prevent overheating 
in mild weather and to insure satis- 


INDUSTRIAL HYGIENE 
FOUNDATION OBSERVES 
10TH ANNIVERSARY 

The Industrial Hygiene Founda- 
tion of Americ? Inc., held its an- 
nual meeting Mellon Institute, 
Pittsburgh, Pa., November 14 and 
15. The meeting was very well 
attended by industrial management 
and workers in the field of indus- 
trial hygiene from all parts of the 
country, and was of particular in- 
terest to all who are active in the 
field of industrial health. 

Much has been done by the In- 
dustrial Hygiene Foundation in the 
field of atmospheric sanitation, 
particularly in industry. The pre- 
vention of occupational diseases 
by providing a clean atmosphere 
has always been the goal of the 
organization. During the 10 years 
of its existence many excellent pa- 
pers on the control of atmospheric 
contamination by appropriate ven- 
tilation have been included on the 
foundation’s annual meeting pro- 
grams and several bulletins on this 


Fig. 13—Banking 
test performance 
(Heater K) 


factory extended periods of low 
output operation. Bureau of Stand- 
ards, TS-3443 states: 

“... the heater shall maintain a fire 
at an average fuel consumption rate 
of not more than 25 per cent of that 
required for the maximum rating for 
a minimum of 24 hours for magazine 
feed heaters.” 

Several of the heaters included in 
this program were tested under 
banked conditions and the following 
general conclusions were made: It 
is essential that draft doors or 
dampers be tightly fitting, prefer- 
ably with ground joint construc- 
tion; and secondary air should not 
be admitted in a space common 
with primary air, because with cer- 
tain fuel bed characteristics it may 
function as primary air, thus pre- 
venting a proper control of rate of 
burning. 





same subject, useful to plant en- 
gineers and industria] ventilating 
engineers alike, have been pre- 
pared and issued to the member 
companies which now number ap- 
proximately 400. 

During the ninth annual meeting 
held in November 1944, V. P. 
Ahearn of the National War Labor 
Board and Executive Secretary of 
the National Sand Association gave 
ventilation top place in “A Check 
List on Working Conditions.” 


In addition to the usual annual 
meeting program, the foundation 
this year held a one-day engineer- 
ing conference directly preceding 
the annual meeting. Even though 
this meeting was not publicized 
and attendance was restricted to 
one representative per company, 
it was attended by 74 engineers. 
The topics on the agenda for dis- 
cussion were as follows: 

a. Air Conditioning of Crane Cabs. 


b. Keeping Dust Exhaust Duct Sys- 


tems Clean. 
c. Required Ventilation Rate for 
Enclosures Where Falling Materials 
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Fig. 13 illustrates typical results 
of a banking test with a high-vola- 
tile free-burning bituminous coal, 
showing the effect of proper and 
improper control of the rate of 
burning. The smokehood draft was 
maintained at 0.06 in. water, simu- 
lating cold weather operation with 
a reasonably effective chimney. 


Conclusions 


Inasmuch as the heaters used in 
this study were each of a different 
design, and three different types of 
fuel burning were encountered, it 
may be said that the results are 
typical of the performance of coal- 
fired magazine space-heaters now 
available. No brief is offered here- 
in as to the relative merits or de- 
merits of any particular make of 
heater, but an attempt has been 
made to point out the advantages 
or disadvantages of basic prin- 
ciples. 

Future developments may lead to 
a different general situation but, 
for the present, this study may be 
found of assistance in judging the 
performance expectations of coal- 
fired space heaters of the magazine 


type. 


or Moving Machinery Induce a Flow 
of Air. 
d. Dust Collection. 
e. Control of Cold Drafts in Winter. 
f. Sterilization of Air. 


Every item on the agenda evoked 
lively informal discussion, and the 
conference was most successful. 
Even though this meeting could be 
attended by only a relatively small 
number of engineers, it is hoped 
that the same type of worthwhile 
and usable information may be 
placed in the hands of those plant 
and ventilating engineers who are 
responsible for the control of in- 
dustrial atmospheric pollution 
through the program of research 
and study recently undertaken by 
the U. S. Public Health Service 
and the AMERICAN SOCIETY OF 
HEATING AND VENTILATING EN- 
GINEERS. 


Dr. A. D. Brandt of the U. S. 
Public Health Service, assigned to 
attended the meeting as the rep- 
resentative of the Research Lab- 
the ASHVE Laboratory, Cleveland, 
oratory. 
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Fig. 1—First-and Second-Story Plans Showing Locations 
of Radiant Baseboards, Series C-44 


Ix THE broadest sense the object 
of these investigations is to study, 
under actual service conditions, the 
different types of steam and hot- 
water heating systems, and various 
changes therein, from the stand- 
points of the performance of the 
systems and their component parts 
and of the environment produced 
within the building. Corollary 
studies of the factors related to the 
performance of the structure are 
also to be undertaken. 

The immediate object of the tests 
discussed in this paper was to de- 
termine the effect of introducing 
heat. into the rooms by means of 
long, low panels, heated by means 
of hot water. These panels were 
placed near the floor and extended 
along the exposed walls of the 
rooms. A second object was to com- 
pare the operating characteristics 
of the panels with the operating 
characteristics of conventional, 
small-tube radiators installed in 
open recesses under the windows. 
~ *Research Professor of Mechanical En- 


gineering, University of Illinois. Member 


of ASHVE. 
**Special Research Assistant Professor 
of Mechanical Engineering. Member of 


ASHVE. 
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Description of Research Home and 
Heating System 


The Research Home and heating 
system have been described in a 
previous paper.’ The Research 
Home is a two-story building typi- 
cal of the small, well-built American 
home. The construction is brick 
veneer on frame, and all of the out- 
side walls and the second story 
ceiling are insulated with mineral 
wool bats 354 in. thick. All win- 
dows and outside doors are weather- 
stripped. In addition, two storm 
doors but no storm windows were 
used. The calculated coefficient of 
heat transmission, U, for the wall 
section is 0.074 Btu per square 
foot per hour per degree F, and 
the calculated heat loss under 
design conditions for the house, ex- 
cluding the basement, is 43,370 Btu 
per hour with temperatures of —10 
F outside and 70 F inside. The 
total floor area of the heated space 
is 1,174 sq ft and the volume is 
9,393 cu ft. The house was com- 


3 -erformance of a Hot-Water Heating 
System in the Research Home, by P. 
Kratz, w. K. Fahnestock, W. 8. Harris. 
and R. J. Martin (ASHVE TRANSACTIONS, 
Vol. 48, 1942, p. 163.) 


Radiant Baseboard 


in Research Hom 


By A. P. Kratz* and W. S. Harris** 


Urbana, II. 


SUMMARY—The results of tests made during the 
1944-1945 heating season on the performance of raci- 
ant baseboards used in connection with a two-pipe. 
reversed-return, gravity. hot-water heating system in 
the I-B-R Research Home are presented in this paper. 
A comparison is made between the room temperature 
differentials, fuel consumption, and cleanliness of op- 
eration obtained when using the radiant baseboards 
and when using 19-in. small-tube, cast-iron radiators. 
A discussion of the wall surface temperatures and the 
mean radiant room temperatures obtained with either 
type of radiation is also presented. 







pletely equipped with thermo- 
couples, recording thermometers, 
humidity indicators and recorders 
and all other instruments necessar) 
in making observations on tests. 

The heating plant consisted of a 
two-pipe, reversed-return, gravity 
hot-weater heating system, installed 
in connection with a three-section, 
cast-iron, boiler having a net I-B-R 
rating of 55,000 Btu per hour. The 
boiler was supplied with a conver- 
sion-type gas burner, adjusted to a 
burning rate of approximately 10) 
cu ft per hour of natural gas hav- 
ing a heating value of 1000 Btu per 
cubic foot. 

The radiators used in the living 
room, dining room, all three bed- 
rooms, and the lavatory were of an 
experimental design made in the 
form of a hollow-cast-iron base- 
board approximately 6 in. high. 
These radiators were designated a: 
radiant baseboards and were iv- 
stalled along the outside walls o! 
the rooms replacing the woode 
baseboard, as indicated in Fig. 1. A 
photograph of a typical installation 
is shown in Fig. 2, and a close-up 
view of the end of the radiator with 
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access box removed, illustrating the 
method of making the pipe and vent 
connections, is presented in Fig. 3. 
A-eross-section through the wall 
and radiator showing the method of 
installation is presented in Fig. 1. 
Rice paper served as a dust seal to 
prevent the possibility of streaking 
the walls. Small-tube type, 19-in., 
4-tube cast-iron radiators, shown by 
blackened rectangles in Fig. 1, were 
used in the vestibule, the kitchen, 
the bath, and on the stair landing. 
This system was designed to op- 
erate with a mean water tempera- 
ture of 215 F and a 30 F drop 
through the radiators. The amount 
of radiation, together with the size 
of risers, are shown in Table 1. The 
amount of radiation used was just 
sufficient to offset the calculated 
heat loss of the house at design 
conditions. The results obtained 
with the radiant baseboards were 
compared with those obtained from 
a similar plant in which conven- 


Fig. 2— Typical 

Installation of 

Radiant Base- 
board 


floor, and 3 in. below the ceiling 
were recorded at 7:00 a.m., 11:00 
a.m., 5:00 p.m., and 10:00 p.m. The 
temperatures of the air in the base- 
ment and the attic, and the relative 
humidity in the heated portion of 
the house were also observed at 


Fig. 3—Close-up View of Radiant Baseboard with Access 


tional small-tube radiation installed 
in open recesses under the windows 
was used. The amount of radiation 
and riser sizes are shown in Table 
1. Both plants were controlled by 
means of a heat anticipating ther- 
mostat located 30 in. above the floor 
in the living room. 


Test Procedure 


General Procedures: During all 
of the tests a gas burning rate of 
approximately 100 cu ft per hour 
was maintained. The burner was 
adjusted so that a CO, content of 
from 9 to 10 per cent was obtained 
at the smoke outlet of the boiler. 
Natural gas of 1000 Btu per cubic 
foot gross heating value was sup- 
plied from the Texas-Oklahoma pipe 
line. 

The doors between rooms were 
open at all times. Observations of 
the room air temperatures as deter- 
mined by the thermocouples located 
3 in., 30 in., and 60 in. above the 


Box Removed 


these times. Complete daily records 
were made of the operating time, 
the number of cycles and the power 
consumption of the gas burner and 
circulator, and the cubic feet of gas 
consumed. Recording instruments 
were used to obtain continuous rec- 
ords of the stack temperature and 
draft, the CO,, the temperature of 
the water at the boiler outlet and 
return, the outdoor air temperature, 
the indoor relative humidity, and 
the air temperature in each room 
3 in. and 30 in. above the floor and 
3 in. below the ceiling. Other daily 
observations included the total 
amount of electricity, gas, and 
water used in the house, and the 
general weather conditions. 


Results of Tests 


Room Temperature Differentials: 
When changes were made for each 
series of tests, all of the radiators 
in the second story bedrooms were 
replaced while some of those on the 


Table 1—Radiation and Risers Used in Heating Systems 


Series C-44, Radiant Baseboards, Gravity 


Hot-Water System 


INSTALLED RADIATION 


SECTION 


S.W. Bedroom 
N.W. Bedroom ... 
N.E. Bedroom 

> ith 

Stair Landing 
Kitchen 


Living Room 


Vestibule 
Lavatory 


19 In. Small 
Tube Sq Ft 


Radiant 
Baseboard 
Length Ft 


Size In Length 


on 7 


16 é 
16 2 25.7 
14 33 
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3f 
33 
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Series S, Small-Tube Radiators 
One-Pipe, Forced-Circulation 
Hot-Water System 


INSTALLED 
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Fig. 4—Second-Story Air-Temperature Differentials 


first story were left unchanged. 
Hence, it was considered that only 
the air temperature differentials ob- 
served in the second story should be 
used in making comparisons of the 
operating characteristics of the two 
types of radiators, and the follow- 
ing discussion has been confined to 
data obtained in the three bed- 
rooms. Data obtained in the first 
story rooms showed characteristics 
similar to those obtained in the sec- 
ond story rooms except that the 
floor to ceiling temperature differ- 
ence was from 1 to 2 deg greater. 
As shown in Fig. 4, at an outdoor 
temperature of zero F, when the 
three bedrooms were heated by the 
radiant baseboards, the average 
floor to ceiling temperature differ- 
ence was only about 2 deg, as com- 
pared to 5% deg obtained when the 
rooms were heated by conventional 
recessed radiators. For the sake of 
clarity, only the temperatures 3 in. 
below the ceiling, at the 30-in. level, 
and 3 in. above the floor are shown. 
However, when the radiant base- 
boards. were used, series C-44, the 
temperature at the 60-in. level was 
the same as that 3 in. below the 
ceiling. Thus the entire tempera- 
ture difference occurred within a 
zone extending from 3 in. above the 
floor to the 60-in. level. At an out- 
door temperature of zero F, the 
temperature 3 in. above the floor 
was 71.1 F, the temperature at the 
30-in. level was 72.0 F, and the tem- 
peratures 60 in. above the floor and 
3 in. below the ceiling were each 
72.9 F, while the corresponding 
temperatures for series S, with the 


140 


conventional recessed _ radiators, 
were 69.7 F, 72.0 F, 73.3 F and 75.3 
F, respectively. Thus, it may be ob- 
served that the use of the radiant 
baseboards resulted in a tempera- 
ture 3 in. above the floor 1.4 deg 
higher than that obtained with the 
conventional recessed radiators. It 
may be further observed from Fig. 
4 that this difference between the 
temperatures at the 3-in. level in- 
creased as the outdoor temperature 
was decreased. 


Even more striking evidence .{ | 


the tendency of the radiant bas». 
board to produce warm air near thie 
floor is presented in the case of the 
lavatory on the first story. The 
floor of this lavatory, which ad- 
joined the unheated garage, was <n 
extension of the concrete floor of 
the porch and was laid directly on 
the ground. Conditions in the lava- 
tory, which proved extremely di!- 
ficult to heat with a conventiona! 
recessed radiator, are typical of 
those encountered in certain types 
of basementless houses. As shown 
by Fig. 5, at an outdoor tempera- 
ture of zero F, and with the same 
temperature at the 30-in. level, the 
substitution of the radiant base- 
board for the recessed radiator re- 
sulted in an increase of 6 deg in 
the temperature of the air 3 in 
above the floor. Furthermore, with 
the radiant baseboard the tempera- 
ture of the air at the 3-in. level was 
essentially the same as that at the 
30-in. level. 

Since radiant baseboards are so 
designed that they extend along 
practically the full length of the ex- 
posed wall of the room, nearly all of 
the downward currents of cool air 
from the exposed walls and win- 
dows are intercepted by upward 
currents of heated air from the ra- 
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Fig. 6—Inside Surface Temperature of North Wall of Living 


Room 


diant baseboard. The mixing of 
these two currents produces a mass 
of air having a temperature very 
close to that being maintained in 
the room. Thus the possibility of 
pools of cool air at the floor level 
and of warm air at the ceiling are 
virtually eliminated. Another fac- 
tor which probably contributes to 
the tendency of the radiant base- 
board to produce warm floors is 
that the floor itself acts somewhat 
as an extended radiator heating 
surface. The floor directly under 
the radiant baseboard is heated al- 
most to the temperature of the radi- 
ator. The heat then travels hori- 
zontally through the floor at a rate 
dependent upon the . Jon- 
ductivity of the flooring material. 
This effect is greatest when the ma- 
terial used in the finished floor has 
a high thermal conductivity, as it 
had in the lavatory. 
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A cold floor is a major factor in 
contributing to discomfort in other- 
wise well heated rooms, hence the 
tendency to produce a warm floor 
may be regarded as an important 
attrioute of radiant baseboards. 
This attribute is most important in 
the case of the basementless house 
in which cold floors are particularly 
prevalent. Therefore, the use of 
radiant baseboards is_ especially 
adaptable to this type of construc- 
tion. 


Wall Surface Temperatures: Fig. 
6 shows the wall surface tempera- 
tures, measured on the inside sur- 
face of the plaster on the North 
wall of the living room, resulting 
from the use of the conventional 
recessed radiators and the radiant 
baseboards. At the times that these 
observations were made, the outdoor 
temperature was approximately 32 
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Fig. 7—Fuel Consumption Curve 
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F and the temperature of the air 
in the living room at the 30-in. level 
was 72 F. It may be observed that 
with the radiant baseboard the tem- 
perature of the entire wall below 
the 60-in. level was greater than 
the temperature of the room air at 
the 30-in. level, whereas with the 
conventional recessed radiator the 
temperature of this portion of the 
wall surface was from 0.2 to 1.6 
deg below the temperature of the 
air at the 30-in. level. Thus the 
radiant baseboard warmed the en- 
tire surface of the portion of the 
exposed wall along which they were 
installed. On the other hand, with 
the conventional recessed radiator, 
only the small portion of the wall 
forming the back of the recess was 
warmed, and this contributed noth- 
ing to comfort because this portion 
of the wall was hidden by the radi- 
ator, which was at a much higher 
temperature. 

If -all other factors except the 
wall surface temperature remained 
unchanged, the increase in the wall 
surface temperatures accompany- 
ing the use of the radiant base- 
board would result in an increase 
in the mean radiant temperature 
in the room. However, measure- 
ments made at the 30-in. level by 
means of both a thermo-integrator 
and a globe thermometer in five 
different locations in the living 
room proved that with conventional 
recessed radiators the mean radiant 
temperature was about 1 deg high- 
er than the air temperature and, 
with radiant baseboards the mean 
radiant temperature was from 0.5 
to 1.0 deg lower than the air tem- 
perature. This condition is just the 
reverse of that to be expected from 
the wall surface temperatures ob- 
tained with the three types of radi- 
ation. The higher mean radiant 
temperature obtained with the con- 
ventional recessed radiators must 
have been the result of the higher 
ceiling temperatures accompanying 
the use of these radiators. These 
mean radiant temperature observa- 
tions indicate that, even though the 
use of radiant baseboards results in 
warmer air near the floor and in 
warmer inside surfaces for the 
exposed wall, in order to produce 
the same degree of comfort it would 
still be necessary to maintain the 
same, or even slightly higher, air 
temperature at the 30-in. level with 
the radiant baseboards than would 
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be required with the conventional 
recessed radiators. Hence the main 
advantage of the radiant baseboard 
lies in the fact that the use of this 
type of radiation insures that warm 
floors will be obtained. 

Fuel Consumption: The fuel con- 
sumptions obtained with the two 
types of radiation are shown in 
Fig. 7. It may be observed from 
the curves for series S and series 
C-44 that when radiant baseboards 
were used a reduction of approxi- 
mately 8 per cent occurred in the 
fuel consumption. In the latter 
case, however, the radiators were 
used in connection with a gravity 
system, and owing to the large size 


NEW VICE-PRESIDENTS 
ELECTED BY HONEYWELL 


Election of four vice-presidents 
of the Minneapolis-Honeywell Reg- 
ulator Co., Minneapolis, Minn., es- 
tablishment of two new executive 
posts and changes in the sales 
and production divisions were an- 
nounced recently by H. W. Sweatt, 
president of the company. 

The new vice-presidents are P. B. 
Wishart, in charge of factory op- 
erations in Minneapolis; A. H. 
Lockrae, in charge of the heating 
controls department; J. E. Haines, 
a member of ASHVE, in charge 
of the commercial controls depart- 
ment, and C. D. Lyford, who will 
be in charge of sales to the gas 
industry. 

The board of directors of the 
company has also elected C. B. 
Sweatt and W. L. Huff to the new 
positions of executive vice-presi- 
dent. J. H. Binger was elected 
assistant secretary. 

Other changes in company man- 
agement include the appointment 
of Thomas McDonald as vice-presi- 
dent in charge of sales. Mr. 
McDonald, who has been vice-presi- 
dent in charge of the aeronautical 
controls plant in Chicago, will as- 
sume direct responsibilities for 
those activities formerly super- 
vised by Mr. Sweatt. A. M. Wil- 
son, also a vice-president, will be 
in charge of all company activities 
in connection with aeronautical 
controls and will coordinate devel- 
opment, manufacturing and sales 
operations of this division with 
other divisions of the company. 
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of the pipes, it was necessary to 
insulate the basement mains in 
order to prevent overheating the 
basement. As a result, an air tem- 
perature of about 70 F was ob- 
tained at the basement ceiling as 
compared with a temperature of 
approximately 75 * when the 
forced - circulation system, with 
small uninsulated mains, was used 
in connection with the conventional 
radiators. It is probable that the 
decrease in fuel consumption should 
be attributed to this 5 deg decrease 
in basement temperatures which 
caused a decrease in heat loss from 
the house. Hence it seems safe to 
assume that no material difference 








John E. Haines 


Each of the newly elected vice- 
presidents has been with the com- 
pany for many years, except Mr. 
Wishart, who joined in 1942 as 
assistant superintendent in charge 
of production and was subsequently 
made factory manager in charge of 
all production in the company’s 
Minneapolis plants. 

Mr. Lockrae came to the com- 
pany from the Honeywell Heating 
Specialties Co., when that company 
merged with the Minneapolis Heat 
Regulator Co. in 1927 to form the 
present organization. 

Mr. Haines came in 1929 to the 
sales department, was assistant 
manager of branch operations in 
New York, manager of the Nation- 
al Regulator division in Chicago, 
manager of the air conditioning 
controls division and last year was 
made manager of the commercial 
controls department. 

Mr. Lyford started with the com- 
pany in the service department in 
1919, was later promoted to the 
sales department and served in 
various sales divisions until] 1925, 
when he was placed in charge of 
sales tc the gas industry. 


in fuel consumption can be attri )- 
uted to the inherent characteristi :; 
of the two types of radiation. 

In any case, variations in the «!- 
fect of wind and sunshine are lia! |e 
to result in deviations of as much 
as 5 per cent from the averages f 
the fuel consumptions represent: < 
by the plotted curves. For this re :- 
son differences in the magnitudes 
of the order of those shown in Fiv. 
7 cannot be regarded as significant, 
and to all intents and purposes the 
fuel consumptions obtained with ra- 
diant baseboards and the conven- 
tional recessed radiators can be con- 
sidered as practically the same. 


TO CONTINUE MANUFACTURE 
OF AIRCRAFT HEATERS 


C. B. Phillips, vice-president of 
Surface Combustion Corp., Tole- 
do, Ohio, has announced that the 
manufacture of Janitrol aircraft 
heaters, which was a wartime de- 
velopment for military planes, will 
be continued. 

Robin A. Bell, who headed war- 
time sales of the aircraft heaters, 
has been appointed sales manager 
of the newly-established Janitrol 
Aircraft Heater division of the 
heating equipment manufacturing 
company. In addition to directing 
sales to the established aviation 
market, Mr. Bell will explore pos- 
sible applications for the aircraft 
heater with the whirling flame in 
other fields. 

The decision to add the aircraft 
heater to Surface Combustion’s 
long-established peacetime lines of 
industrial furnaces and Janitro! 
gas furnaces and burners for 
homes, stores, and factories will 
be welcomed by the plane manuv- 
facturers and commercial air lines 


THOS. H. BEAN OPENS 
NEW CONSULTING OFFICE 


Thomas H. Bean has opened 
offices at 813 Hidalgo St., New Or- 
leans 19, La., in the mechanical 
and electrical fields. He is a grad- 
uate of the University of Illinois, 
and for nearly 10 years has spe- 
cialized in air conditioning, re- 
frigeration, and ventilation in the 
commercial, industrial, and _resi- 
dential fields. 
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The Empire State Building 





T us Society will hold its 52nd Annual Meeting at 
the Hotel Commodore, New York, January 28-30, 1946, 
and plans have been completed by the Committee on 
Arrangements to welcome the members who will attend 
from all parts of the country. 

Registration will commence on Monday, January 28, 
at 9:00 a.m., and during that morning and the pre- 
ceding day, the Council and a number of Committees 
will hold meetings. 

The first function for everyone is the Welcome 
Luncheon at noon on January 28, in the East Ballroom 
of the Commodore, with R. H. Carpenter as toastmaster. 
The speaker will be Harvey Wiley Corbett, prominent 
New York architect, whose subject will be “Are We 
Over-Mechanizing Life?” 

The first business session will be opened by Pres. 
C.-E. A. Winslow at 2:00 p.m., and at this meeting the 
greetings of the New York Chapter will be given by 
Pres.. Harold J. Ryan. The reports of Officers and 
Counci] will be presented and other important subjects 
for discussion will be the revision of the Society’s Char- 
ter, consideration of the new Nominating Committee 
procedure, voted at the last Annual Meeting, and amend- 
ments to the Constitution and By-Laws involving 
finances and other administrative matters. 
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New York 
Welcomes 
ASHVE 
January 27-30 


During the afternoon the Nominating Committee will 
hold its meeting, and in the evening the Past Presidents 
will have their annual dinner, while the other members 
and guests will enjoy an informal Mardi-Gras Party 
with dinner and carnival in the Hotel Capitol, 51st St. 
at 8th Ave. A lavish revue will be staged by John Mur- 
ray Anderson. The Entertainment Committee has pre- 
pared an unusual program for this occasion, and Prof. 
M. C. Giannini, the chairman, desires to make this an 
outstanding party. 

Three technical sessions are scheduled for Tuesday 
and Wednesday morning, and the papers cover a wide 
variety of subjects on fuels, heat transfer and several 
research reports on subjects of interest to members. 

On Tuesday evening the annual banquet will be held 
in the Grand Ballroom of the Commodore, with W. H. 
Driscoll, past president of the Society, as toastmaster. 
The presentation of the Past President’s emblem will 
be made to the retiring president. The F. Paul Ander- 
son Medal will also be presented. 

Early reservations for all of the functions, as well 
as for hotel rooms, are advisable. 

The chapters have certified their delegates and mem- 
bers of the Nominating Committee. 

There will be special entertainment for the ladies 
who attend and there will be several inspection trips 
arranged for the men. The Committee on Arrange- 
ments for New York Chapter is making every effort to 
provide an interesting and entertaining meeting and 
requests the cooperation of all members in making early 
reservation of tickets because of the present necessity 
for giving early commitments to hotel and other places 
of entertainment. 

It is hoped that all who want to attend can be accom- 
modated comfortably despite present crowded condi- 
tions of transportation and housing facilities. 
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Program 


92nd Annual Meeting 


AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 


January 27-30, 1946 


Hotel Commodore 


10:00 a.m. 
10:00 a.m. 


10:00 a.m. 


2:00 p.m. 
2:00 p.m. 


9:00 a.m. 
9:30 a.m. 
9:30 a.m. 
9:30 a.m. 
9:30 a.m. 
9:30 a.m. 
9:30 a.m. 


9:30 a.m. 
9:30 a.m. 


10:00 a.m. 


10:00 a.m. 
12:15 p.m. 


2:00 p.m. 


2:30 p.m. 
4:30 p.m. 
4:30 p.m. 


6:30 p.m. 


7:00 p.m. 


9:00 a.m. 
9:30 a.m. 


Sunday, January 27 


Meeting of Finance Committee (Parlor E) 

Meeting of 1945 Committee on Research 
(Parlor G) 

Meeting of Committee on Code for Testing 
Heavy Duty Furnaces (Parlor F) 

Meeting of Council (Parlor G) 

TAC on Radiation and Comfort (Parlor E) 


Monday, January 28 
REGISTRATION (West Ballroom Foyer) 
Meeting of Chapter Delegates (Parlor A) 
TAC on Air (leaning (Parlor F) 

TAC on Glass (Parlor E) 

TAC on Insulation 

TAC on Sorbents 

TAC on Air Distribution and Air Friction 
(Hotel Roosevelt—Parlor O) 

TAC on Air Sterilization and Odor Control 
(Hotel Roosevelt—Parlor L) 

TAC on Weather Design Conditions (Hotel 
Roosevelt—Parlor M) 

TAC on Corrosion 

TAC on Heating Load 

Welcome Luncheon (East Ballroom) 
Toastmaster: R. H. Carpenter 
Speaker: Harvey Wiley Corbett 
Subject: “Are We Over Mechanizing 

Life?” 

BUSINESS SESSION (West Ballroom) 

Greetings: H. J. Ryan, President, New 
York Chapter 

Reports of Officers and Council Committees 

Report on Revision of Charter 

Report on Nominating Committee Amend- 
ment 

Amendments to Constitution and By-Laws 

Report of Tellers of Election 

Ladies Card Party 

Meeting of 1946 Committee on Research 

Meeting of Nominating Committee (Par- 
lor A) 

Mardi-Gras Party—Dinner and Carnival in 
the Hotel Capitol, 51st St. at 8th Ave. 
A lavish Revue staged by John Murray 
Anderson 

TAC on Cooling Load (Parlor E) 


Tuesday, January 29 
REGISTRATION (West Ballroom Foyer) 
TECHNICAL SESSION (West Ballroom) 

A Study of Several Coal-Fired Magazine- 


10:00 a.m. 
12:15 p.m. 


2:00 p.m. 


7:00 p.m. 


9:30 a.m. 
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New York, N. Y. 


Feed Space Heaters, by R. C. Cross and 
H. N. Ostborg 

Application of High Temperature Liquid 
as a Heat or Energy Transfer Medium 
for Domestic and Industrial Uses, }) 
0. O. Oaks 

A Single-Equation Design Procedure for 
Radiant Panel Systems, by F. W. Hutch- 
inson 

Inspection of Show Plant at Sheffield Farms 


Meeting of Guide Publication Committe: 


(Parlor G) 


TECHNICAL SESSION (West Ballroom) 


Low Pressure Properties of Water from 
—160 to 212 F, by John A. Goff and §S 
Gratch : 
Therapeutic Uses of Low Temperature, by 
Frederick M. Allen, M.D. 
Heating and Ventilation of Transport Air- 
craft, by B. M. Brod 


Annual Banquet (Grand Ballroom) 


Toastmaster: W. H. Driscoll 
Presentation of Past President’s Emblem 
Presentation of F. Paul Anderson Meda! 


Wednesday, January 30 


TECHNICAL SESSION (West Ballroom 


Report of Committee on Research 

Effect of Branch Take-Off Design on Noise 
in Ventilating Duct Systems, by Oscar 
Imalis, F. C. Houghten and C. M. Hum- 
phreys 

Physiological Response of Subjects Ex- 
posed to High Effective Temperature: 
and Elevated Mean Radiant Tempera- 
tures, by C. M. Humphreys, Oscar Imalis 
and Carl Gutberlet 

An Experimental Investigation of the Ef- 
fect of Change in Atmospheric Condi- 
tions and Noise Upon Performance, >) 
Morris S. Viteles, Ph.D., and Kinsley R 
Smith, Ph.D. 

Shielding of Thermocouples from the E!- 
fects of Radiation, by G. V. Parmelee 
and R. G. Huebscher 

Unfinished Business 

New Business 

Installation of Officers 

Adjournment 


12:30 p.m. Council] Luncheon Meeting (Hotel Comme 


dore—Parlor A) 
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NOMINEES FOR COUNCIL 


THREE-YEAR TERM 








Earl G. Carrier, Boston, Mass., 
was born on December 19, 1905 at 
Buffalo, N. Y. He attended Mont- 
dair High School at Montclair, 
N. J., and was graduated from the 
University of Wisconsin in 1928 
with a degree of B.S. in mechanical 
engineering. . 


Earl G. Carrier 


Mr. Carrier has specialized in 
designing and supervising engineer- 
ing work, with many years experi- 
ence in air conditioning, heating 
and refrigeration in the industrial, 
domestic and commercial fields. 

In August 1929 he became asso- 
ciated with the General Electric 
Co., Schenectady as test engineer at 
their research laboratory. 

He joined the staff of Carrier 
Corp. in April 1929 as an estimat- 
ing and sales engineer, where he 
supervised the field work and test- 
ing, estimating for domestic and 
foreign applications. Among them 
are many installations in the 
United States, Africa, and South 
America. 

Mr. Carrier first joined the So- 
ciety in 1929 as a junior member 
and became a member in 1936, and 
since his association with the So- 
ciety has taken an active interest 
in the affairs of the Massachusetts 
Chapter. He served as its secre- 
tary-treasurer in 1941, and as 
president of the Chapter in 1942 
and 1943, and was Chairman of the 
Committee on Arrangements for 
the 51st Annual Meeting in Boston 
in January 1945. 

7 

F. W. Hutchinson, Berkeley, 

Calif., was born on April 7, 1910, 


at Suijun City, Calif. He received 
his B.S. from California Institute 
of Technology in 1931. He received 
his M.S. and M.E. degrees from 
the University of California. 

He spent five years as construc- 
tion inspector for the C. & H.S. R. 
Co. at Crockett, and three years as 
mechanical engineer in designing 
automatic control equipment. He 
has also spent some time as instruc- 
tor in refrigerating and air con- 
ditioning at the University of Cali- 
fornia. 

He joined the Society in 1937 as 
an Associate Member and became a 
Member in 1942. He has served as 
a member of the Research TAC on 
Radiation and Comfort for a num- 
ber of years. 

Professor Hutchinson acc _pted 
appointment as professor of me- 





F. W. Hutchinson 


chanical engineering at Purdue 
University, Lafayette, Ind., effective 
July 1, 1945. He was associate pro- 
fessor of mechanical engineering 
at the University of California for 
eight years, where he started as a 
graduate student. 

He is the author or co-author of 
over 35 papers, articles and refer- 
ence book contributions, including 
publications in journals of the 
ASRE, British Heating and Ven- 
tilating Institute, Institute of Aero- 
nautical Sciences, AIEE, NDHA, 
HPACCNA, Pacific Coast Gas As- 
sociation, as well as many papers 
published in the Society’s JOURNAL 
and TRANSACTIONS. 

Professor Hutchinson is also a 
member of the ASRE, JAS, the Tau 
Beta Pi Engineering Society, the 
Sigma Xi and the National Re- 
search Society, and is listed in 
Who's Who in Engineering. 
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Ralph A. Sherman, Columbus, 
Ohio, Supervisor, Fuels Division, 
Battelle Memorial Institute, was 
born at Oskaloosa, Ia., on Decem- 
ber 16, 1896. He was graduated 
from the University of Iowa in 
1920 with an A.B. degree, and his 
first assignment was with the U.S. 
Bureau of Mines, Pittsburgh as 
fuel engineer. In this connection 


R. A. Sherman 


he carried out research work on 
combustion and heat transfer in 
domestic furnaces, steam power 
boilers, ceramic kilns, etc., and was 
in responsible charge of investiga- 
tions from 1922 to 1930. 

He became associated with the 
Battelle Memorial Institute in 1930 
and has won recognition as a lead- 
ing authority on fuels. 

Mr. Sherman joined the ASHVE 
in 1933 and has taken an active in- 
terest in Society affairs. He has 
served as chairman of the Research 
Technical Advisory Committee on 
Fuels from 1939 to date, and prior 
to 1939 served as a member of the 
committee. 

Mr. Sherman has written several 
papers for the Society which have 
been presented at Society meetings 
and published in its TRANSACTIONS. 

He is also a member of the 
ASME, AGA, and the American So- 
ciety for Testing Materials. 


° 


M,. S. Wunderlich, Genera! Sales 
Manager, Insulite Div., Minnesota 
and Ontario Paper Co., was born at 
Faribault, Minn. on March 11, 1891. 
He attended the Ellsworth Acad- 
emy, Iowa Falls, Ia., and was 
graduated from the University of 
Minnesota with a degree of B.S. in 
mechanical engineering. 








He joined the staff of the Flax- 
linum Insulating Co., St. Paul, in 
1920, and held various positions in 
research and production, and 
served as a member of its Board of 
Governors and Assistant to the 
President and General Manager 
from 1926-1929. Since 1932 he has 
been associated with the Minnesota 
and Ontario Paper Co., as research 
engineer, and special assignments 
on product development. In 1935 
he went to Europe as consultant to 
the European Insulite organization, 
studying European products, con- 


struction, and manufacturing pos- in May 1942. 


M. S. Wunderlich 


sibilities. He became head of re- 
search department in 1936, and was 
appointed to his present position 


Mr. Wunderlich joined the S& 
ciety in 1925, taking an active i: 
terest in the activities of the Mi 
nesota Chapter. He served as its 
secretary-treasurer in 1928-192') 
and on its Board of Governors fron 
1927-1930. He has served on se 
eral Chapter Committees, as we'll 
as on the Society’s Nominating 
Committee in 1931 and 1935, and 
as a member of the Guide Publix 
tion Committee in 1939. 

Mr. Wunderlich is also an acti\: 
member of the ASME and a regis- 
tered professional engineer of Min- 
nesota. 








SUMMARY OF LOCAL CHAPTER MEETINGS 





CONNECTICUT—November 14. Subject: Forced Cir- 
culation Hot Water Heating. Speaker: Frank C. 
Hackett, Southern Dist. Mgr., Bell and Gossett Co., 
Washington, D. C. Mr. Hackett’s talk was illustrated 
and proved an interesting feature of the meeting. 
Other Features: Prof. M. L. Wiedman, Yale Univer- 
sity, was introduced and welcomed on his return as 
a professor of mechanical engineering. Col. William 
Amelon was also introduced. Treasurer Julius Smak 
reported on the financial status of the chapter. A 
motion was made and unanimously adopted to elect 
Prof. L. E. Seeley as an Honorary Member of the 
Connecticut Chapter, in recognition of his work as 
the first President of the Chapter and as a member 
since its organization. Professor Seeley was recently 
appointed Dean of the College of Technology, Durham, 
N. H. Pres. Hart announced that the 52nd Annual 
Meeting of the Society was to be held in New York, 
January 28-30, with headquarters at the Hotel Com- 
modore, and urged all the members to attend. Attend- 
ance 77. Attendance ratio, 1.6. 


DELTA—November 12. Subject: Air Conditioning 
Controls. Speaker: R. M. Spencer, Branch Mgr., The 
Powers Regulator Co., Chicago, Ill. Mr. Spencer gave 
an interesting presentation with slides, followed by a 
lively discussion from the floor. This was a joint meet- 
ing with the Louisiana Engineering Society, and R. A. 
Steinmayer, president of that Society, called the meet- 
ing to order. The meeting was then ‘turned over to 
W. H. Grant, Jr., president of the Delta Chapter, who 
announced the Chapter-Nominating Committee meeting. 
Attendance, 18. Attendance ratio, 0.35. 


GOLDEN GATE—November 13. Subject: The Air 
Cooled Human Body. Speaker: Dr. C.-E. A. Winslow, 
Dir., John B. Pierce Laboratory of Hygiene and Presi- 
dent of ASHVE, New Haven, Conn. Dr. Winslow 
stated that among other things metabolic processes 
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that produce heat in the body make it necessary t 
have air conditioning, and it is not a question of the 
air we breathe, but of that which bathes the skin. He 
pointed out that there were three major factors affect- 
ing body comfort, convection, radiation and evaporation 
If the body is producing heat faster or slower than it 
loses or gains it, Dr. Winslow stated that storage is re- 
quired. Slides were shown of the methods and results of 
experiments on human subjects. After his talk, Dr 
Winslow answered many questions from the audience. As 
reported by the chapter secretary, his talk was most 
interesting and was thoroughly enjoyed by all pres- 
ent. Other Features: Pres. R. B. Holland introduced 
the guests, among whom were, Dr. J. C. Geiger, Dir 
Department of Public Health, San Francisco, Dr. Wal- 
ter A. Brown, University of California, School 
Public Health, San Francisco, Dr. Robert T. Legge 
University of California, Berkeley, Dr. Charles E 
Smith, Stanford Medical School, San Francisco, and 
Mr. L. M. Hausman, Manila, P. I. Following the intro- 
ductions the meeting was turned over to Dr. B. M 
Woods, first chapter president and member of the 
Society’s Council, who told of the Society’s Research 
Laboratory and collaboration with medical societies 
Attendance, 66. Attendance ratio, 0.78. 


INDIANA—December 7. Subject: Chemical Researc! 
Development in Plastics. Speaker: V. S. Peterson, 
consultant of DuPont’s Extension Division. Pres. G 
B. Supple called the meeting to order and urged a! 
members to contact the Secretary of the Society if 
trained men are available for positions in the industry 
President Supple also called attention to the 52nd An- 
nual Meeting scheduled for New York, Janutigy. 28-3! 
with headquarters at the Commodore. C. R. Ammer: 
man, chairman of Membership Committee, reported 4 
to the progress and aims of the committee. A shor 
discussion was held in regard to the Indiana Chapter 
membership in the Indianapolis Technical Societie 
Council. Attendance, 45. Attendance ratio, 0.56. 
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MASSACHUSETTS—November 20. Subject: Cost Break- 
down of Operation of Government Owned Projects In- 
cluding Large and Small Boiler Plants. Speaker: A. D. 
Silverman, Deputy Assistant Commissioner for Project 
Management, Federal Public Housing Authority. At- 
tendance, 30. Attendance ratio, 0.40. 

o 


NORTH CAROLINA—November 16. Subject: Electronic 
Air Cleaning. Speaker: Arthur Nutting, Research and 
Design Engr., American Air Filter Corp., Louisville, 
Ky. H. J. Noles, Dist. Mgr., American Air Filter Corp., 
was introduced. Mr. Nutting’s talk was well received 
and proved interesting and instructive. He used an elec- 
tro air mat cell for one of his demonstrations. Other 
Features: The following were elected to serve on the 
Nominating Committee: W. M. Wallace, II, chairman; 
W. D. Graham, R. B. Rice, C. Z. Adams and Harry 
Hoffman. Attendance, 41. Attendance ratio, 0.48. 


* 

NorkTH TEXAS—November 19. Subject: Psychol- 
ogy and the Thermostat. Speaker: F. C. McIntosh, 
Mer., Pittsburgh office, Johnson Service Co. L. S. 
Gilbert, chairman of Nominating Committee offered 
the following nominations for 1946 officers: President— 
E. J. Stern; Vice-President—C. R. Gardner; Secretary- 
Treasurer—B. S. Foss, Jr. Board of Governors: J. A. 
Bishop, E. T. Gessell, H. L. Jones. Mr. Gessell and 
A. B. Ullrich, Jr. were elected as chapter delegates and 
alternate to the Society’s Annual Meeting in New York. 
M. A. Benson, Branch Manager of the Johnson Service 
Co. in Dallas, spoke of his experiences on a Mediter- 
ranean cruise, before introducing the speaker of the 
evening. Attendance, 53. Attendance ratio, 0.91. 

oe 


St. Louis—November 8. Subject: Radiant Heat- 
ing. Speaker: Prof. F. W. Hutchinson, Purdue Uni- 
versity, Lafayette, Ind. Pres. W. J. Oonk introduced 
the speaker, who explained in detail the research work 


that has been done to date on this subject. He drew a 
line of distinction between radiant heating and a com- 
bination of panel and convection heating, which is 
commonly used and called radiant heating. Without 
having any controversial difference of opinion with 
sales engineers engaged in designing and selling panel 
and radiant heating, Professor Hutchinson explained 
many of the mistaken ideas about the exaggerated 
claims for radiant heating. After an interesting period 
of general discussion, during which Professor Hutchin- 
son answered several questions, President Oonk thanked 
the speaker on behalf of the St. Louis Chapter and the 
Engineers’ Club of St. Louis for his splendid talk. 
Other features: H. C. Sharp, chairman of the member- 
ship committee, reported on the activity of his commit- 
tee, and invited all of the members to actively work 
with his committee in building up the St. Louis Chap- 
ter membership. Attendance, 225. 


WESTERN NEW YORK—November 27. Subject: Hous- 
ing Research—An Aid to Heating and Air Condition- 
ing. Speaker: Carl F. Boester, Housing Research Ex- 
ecutive, Purdue Research Foundation, Purdue Univer- 
sity, Lafayette, Ind. Professor Boester scored a dis- 
tinct hit with his introductory remarks about the 
ASHVE and what he has gained through his member- 
ship in the Society and his association with the fine 
men connected with it. Professor Boester then launched 
into his program with his picturization of the House of 
Tomorrow and the Opportunity for Youth, which the 
Western New York Chapter will long remember. The 
secretary of the Chapter reported that Professor Boes- 
ter has a great educational story which he puts over 
with a bang. Attendance, 26. Attendance ratio, 0.38. 


t 


Note. The attendance ratios shown above represent the me« 
ing attendance divided by the chapter membership. These ratios 
will be useful as a partial indication of interest shown by local 
chapter members im various types of subjects programmed by 


the various chapters and may be useful in deciding on subjects 


for chapter meetings 





PAUL McDERMOTT 


DIES SUDDENLY 


Members and friends of Paul Mc- 
Dermott, Section Head in Charge 
of Insulation, Development Re- 
search Laboratory, Johns-Manville 
Corp., Manville, N. J., will be 
shocked to learn of his sudden pass- 
ing on December 18, 1945. Mr. Mc- 
Dermott died of a heart attack 
while in Cleveland on a business 
trip. 

Mr. McDermott, although he 
joined the ASHVE in 1943, has 
long been associated with Society 
affairs, having been Research Phys- 
icist at the Society’s Research 
Laboratory for five years, when it 
was located in Pittsburgh under 
the direction of the late Ferry C. 
Houghten. As a member of the 
staff he worked out problems of 
heat transmission, particularly 
through building materials, air 


films and as influenced by solar 
radiation. He also spent some time 
studying heat losses from pipes and 
heat and moisture losses from 
human bodies, as well as garage 
ventilation, particularly the re- 
moval of carbon monoxide. 

He joined the staff of the Johns- 
Manville Research Laboratory in 
1933 as Research Physicist, advanc- 
ing to Research Engineer, and later 
to Section Chief in Charge of De- 


Paul McDermott 
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velopmént Work on Low Pressure 
Insulation. He designed and con- 
structed emissivity apparatus and 
operated this equipment in con- 
nection with all types of thermal 
insulations, and was in charge of a 
section of the Laboratory handling 
all physical tests on thermal insula- 
tions manufactured by the corpora- 
tion, and all competitors. 

Mr. McDermott was appointed a 
member of the Guide Publication 
Committee in 1945, and also served 
for several years on Research Tech- 
nical Advisory committees. 

He will be greatly missed by a 
host of friends in the profession 
and by his many associates in the 
Society. 

The Officers and Council of the 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS extend 
their deepest sympathy to his 
widow and sisters who survive. 
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ANNOUNCEMENT OF 1947 EVENTS} 


58rd Annual Meeting ASHVE -F 
7th International Heating & Ventilating Exposition ft 


Cleveland, Ohio-—January 1947 


1 ae 53rD Annual Meeting of the ASHVE will be held in Cleveland, Ohio, during the 
4th week of January 1947, according to an announcement by Pres. C.-E. A. Winslow. 
Coincident with the Society’s Meeting, the 7th International Heating and Ventilating L 


Exposition will be held at Lakeside Hall, Cleveland, January 27-31. 

The central location of Cleveland for this first post-war heating, ventilating and air " 
conditioning exposition will bring together the results of seven years of industrial 
development and research in this industry. 

Not since 1940 has the profession and industry had an opportunity of seeing an 
all-industry exhibit of this kind, and it is anticipated that the 7th will be one of the 
largest expositions of its kind. It will illustrate vividly the manner in which the heat- 
ing, ventilating and air conditioning industry is prepared to serve peace-time needs. 

As in the past, the exposition will be managed by International Exposition Co., 
Grand Central Palace, New York, with Charles F. Roth as manager, and E. K. Stevens 
as associate manager. 


Later announcements will give detailed plans for both the Meeting and the Ex- 
position. be 
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Candidates for Membership oa 








The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants De 
for membership in the Society. All applications for membership are to be sent to the retary and the names of appli- | 
cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members in other EI 
approved manner as ordered by the Council. When replies are received from references, the Candidate’s application FE 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. | 


When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and assigned Go 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the 
past month 24 applications for membership have been received and the names of these men and their sponsors are Ha 
published in the following list. ; 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, Lo 
the Council, urge members to assume their share of Saegemwes ance d of receiving these candidates into membership by advis- 
ing the Secretary promptly of any whose eligibility for membership is in any way questioned. ME 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which Or 
it is the duty of every member to promote. 

Unless objection is made by some member by January 31, 1946, these candidates will be balloted upon by the Council 
Those elected to membership will be notified by the Secretary immediately after election. 


AITKEN, THOMAS, Estimator, Sauer Co., Inc. PROPOSERS: ONDERS: C. A. Berry*, G. W. Fair’. 
. R. ier, A. W. Williams. SEc : J. D. Slem- 
an, jaak ella. sae) eae —— Brooke, James O., Owner, The Brooke Co. PRoposErs: 
E. B. Cover, D. M. Allen. Seconpers: W. E. White, C. V 


ARANDA, ARTURO, Engr., Departmento de Hidraulica-Mor- 
ande. Proposers: C. P. Yaglou, Philip Drinker. Ssc- Werner. 


148 Heating, Piping & Air Conditioning, January 1946—ASHVE Journal Sectior 








i- 
er 
mn 


1e 
re 





Cavers, WILLIAM D., Cons. Engr. Proposers: R. W. Sig- 
mund, G. B. Houliston. Seconpers: M. E. Mathewson, 
K. A. Wright. 

Emrick, A. A., Chief Engr., United States Radiator Corp. 

: R. K. Milward, R. F. Connell. Seconpers: 
M. B. Shea, C. M. Baumgardner. 

Essiincer, Louis A., Partner, L. J. Esslinger & Son. Pro- 
posers: L. A. Burch, R. L. Deppmann. Seconpers: A. E. 
Knibb, H. M. Keyser. 

Fisner, S. L. V., Air Cond. Engr., Trane Co. of Canada, 
Ltd. Proposers: J. P. Fitzsimons, S. A. Jennings. 
Seconpers: A. M. Dion, William Philip. : 

GorpPrer, Forrest S., Mech. Designer, Malcolm B. Nicholls. 
Proposers: R. R. Gannon, M. E. Mathewson. SEconp- 
ers: R. W. Sigmund, E. J. Richard. 

GREATOREX, JOHN E., Htg. & Vent. Engr., Ministry of Fuel 
& Power. Proposers: E. E. Snow, M. Drury*. SEconp- 
ers: E. A. Pearce, W. C. Lewis*. 

JacoBson, ABRAM D., Owner, A. D. Jacobson Plumbing & 
Heating Co. Proposers: F. C. Burns, R Mason. 
SECONDERS: D. M. Allen, W. L. Cassell. 

Kerst, WALTER E., Partner, W. J. Keist & Son. Proposers: 
E. H. Riesmeyer, Jr., F. C. McIntosh. SEconpers: O. L. 
Williams, C. H. Schneider. (Advancement) 

LENAZ, RALPH A., Cons. Engr., Runyon & Carey. Propos- 
ers: P. C. Carey, F. E. W. Beebe. Seconpers: A. F. 
Hinrichsen, W. H. W. Turno. 

May, J. Pau, Sr. Engr., Curtiss-Wright Corp. Proposers: 
W. E. Voisinet, F. A. Moesel. Seconpers: B. C. Candee, 
Herman Seelbach, Jr. 

REA, Ropert F., Mgr., Prod. Dvipt., Universal Zonolite In- 

sulation Co. Proposers: T. H. Coulter, C. M. Burnam, 

Jr. Seconpers: C. E. Price, J. S. Locke. 






























REYNOLDs, C. M., Shop Foreman, Mountain Fuel Supply 
Co. Proposers: G. C. Campbell, J. L. Ashton. Spconp- 
ers: R. C. Brown, R. A. Pons. 

RIPLEY, ROBERT M., Factory Repr., Bell & Gossett Co. 
ProposEers: K. C. Woodward, P. D. Bemis. S®&CONDERS: 
L. O. R. Clark, Winfield Roeder. 

Ross, Joun H., Cons. Engr. Proposers: H. R. Roth, W. J. 


Usher, Jr. Seconpers: J. P. Fitzsimons, William 
Philip. 
RUSSELL, WILLIAM H., Engr., Weil & Moses. PROPOsERS: 


G. C. Kerr, L. V. Busenlener. SEcoNDERS: W. H. Grant, 
Jr., L. V. Cressy. 

Swan, Davip, Chief Engr., Kipp-Kelly Ltd. Proposers: 
R. L. Kent, F. T. Ball. Seconpers: Einar Anderson, 
D. S. Swain. 

TARAK, HaRAC H., Engr., Roberto Zander. 
James Marshall, M. D. Brown. SECONDERS: 
Stimson, Arvin Page. 

TAYLOR, FREDERICK W., Student, University of Illinois. 
Proposers: A. P. Kratz, S. Konzo. Seconpers: J. R. 
Fellows, W. S. Harris. 

TURNER, JOHN F., Engr., Templin Equipment Co. Propos- 
ERs: W. G. Hillen, C. M. Ashley. Seconpers: W. L. 
McGrath, T. M. Cunningham. 

WILSON, JOHN D., Application Engr., Chrysler Airtemp. 
Proposers: I. C. Baker, A. B. Newton. S®ECONDERS: 
E. A. Jones, P. H. Weitzel. 

WYNN, CARL E., Estimator, Crane Co. Proposers: E. E. 
Scott, W. E. Thorpe. Seconpers: J. S. Mitchell, J. B. 
Lammons. 


PROPOSERS : 
De Parx 





* Non-member 
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Members 


Bascock, DAN, Plant Engr., Allison Div., General Motors 
Corp., Indianapolis, Ind. 

Betsky, Georce A., Chief Engr., Majestic Refrigerator 
Corp., New York, N. Y. (Reinstatement » Advancement). 

BRUEN, ROBERT, Htg. Contractor, Oakland, Calif. 

CHRISTIERSON, CARL A., Mgr. & Chief Engr., Air Condi- 
tioning & Engineering Co., Durban, South Africa. (Ad- 
vancement). 

DELALANDE, ANDRE, Cons. Engr., Paris, France. 

Dome, ALAN G., Sun Shipbuilding & Dry Dock Co., Chester, 
Pa. (Advancement). 

Evuiott, James H., Wright Field, Dayton, Ohio. 

FEINBERG, EMANUEL, Pres., American Thermal Industries, 
Ine., Detroit, Mich. (Advancement). 

Goopwin, WALTER C., Negotiation Mgr., Air Cond. Div., 
Westinghouse Electric Corp., Jersey City, N. J. 

Hamer, FreD S., Design Engr., Surface Combustion Corp., 
Columbus, Ohio. 

LoncworTtH, A. L., Asst. Fuel Engr., Ministry of Fuel & 
Power, Manchester, England. 

MeHAFFrey, Rospert V., Cons. Engr., Chicago, Il. 

OrepaucH, Howarp T., Application Engr., York Corp., 
Seattle, Wash. 

PaTren, J. ELVERTON, Engr., B. Offen & Co., Chicago, Ill. 

RUNGE, NATHAN P., Sales Engr., Garden City Fan Co., 
Chieago, Il. 

Scutwetz, Davin P., Branch Mgr., York Corp., Charlotte, 
N. C, 

Se.vinc, Hoicer T., Mech. Engr., Fisher Body Div., Works 
Engrg. Dept., Detroit, Mich. 

Sxaces, Greorce E., Staff Engr., Donald R. Warren Co., 

San Francisco, Calif. 
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In the past issues of the Journal of the Society the names of the following men were listed as Candidates for Mem- 
bership. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 
and balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 
8, of the By-Laws, the following list of candidates elected: 


SMALL, ALEX G., Assoc. Htg. Engr., Los Angeles City 
Board of Education, Los Angeles, Calif. 

VAN ZELM, HENRI B., Cons. Engr., Hartford, Conn. 

WItson, Broapus, Pres., General Air Conditioning Co., 
Raleigh, N. C. 


Associates 
ARNOLD, THOMAS L., Mgr., Vulcan Radiator Co., Hartford, 
Conn. 


BEGOON, GEORGE F., Megr., Precipitron Dept., Westinghouse 
Electric Corp., Jersey City, N. J. 


BIsBEE, BerTIN A., Partner, L. E. Smith Hardware Co., 
Marshall, Minn. 


BowEN, J. P., Branch Mgr., Penn Electric Switch Co., 
Atlanta, Ga. 


Boyer, CHARLEs T., Engr., Servel Inc., Evansville, Ind. 


BRENTON, REGINALD S., Partner, Brenton & Hart, Boston, 
Mass. 


CHEWNING, Ray C., Asst., J. Donald Kroeker, Portland, Ore. 

CuytTraus, Oscar E., Mfrs. Agent, Salt Lake City, Utah. 

CLARK, D. L., Air Cond. Teacher, Bremerton High School, 
Bremerton, Wash. 

CULVER, FRANK C., Mfrs. Repr., Day & Night Manufac- 
turing Co., Seattle, Wash. 

Duccer, Eart R., Chief Engr., Oklahoma Refrigerating 
Co., Oklahoma City, Okla. (Reinstatement). 

GopFrREY, THEODORE R., Partner, F. H. Godfrey Engineer- 
ing Co., Seattle, Wash. 

GRAHAM, WILLIAM A., Prod. Engr., Reid Hayden Inc., 

Charlotte, N. C. 
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HARRISON, PAUL N., Owner, Paul N. Harrison Co., San 
Francisco, Calif. 

HERKIMER, HAROLD, Engr., Raisler Corp., New York, N. Y. 

Hovpa, ARTHUR F., Htg. Inspector, City of Minneapolis, 
Minneapolis, Minn. 

KincalpD, W. V., Dist. Engr., Pittsburgh Lectro Dryer 
Corp., Chicago, Il. 

Kuck, THEODORE A., Field Engr., South Side Hardware & 
Plumbing Co., Sheboygan, Wis. 

McMULLEN, C. S., Student Air Cond. Engr., The Trane Co., 
La Crosse, Wis. 

MILEs, Oscar K., Mech. Engr., 
Fort Worth, Tex. 

NICKERSON, ALBERT E., Engr., Asbestos Supply Co. of 
Seattle, Seattle, Wash. 

OLssoN, Eric V., Field Engr., B. F. Sturtevant Co., Hart- 
ford, Conn. 

PATERSON, ROLLIN O., Estimator, Fisher Body Div., Gen- 
eral Motors Corp., Detroit, Mich. 

PooLe, JOE A., Dallas Air Conditioning Co., Dallas, Tex. 

PRIDE, WILLIAM B., Field Engr., Boeing Airplane Co., Ren. 
ton, Wash. 

REYNOLDS, JOHN 
Norfolk, Va. 

RILey, Epwarp F., Vice-Pres., Palmer Supply Co., Seattle, 
Wash. 

Saar, L. F., Gen. Supt., Htg. & Air Cond. Dept., 
Co., San Francisco, Calif. 

SANDERS, GEORGE O., Detroit Branch Mgr., Penn Electric 
Switch Co., Highland Park, Mich. 

JHEERE, ALBERT D., Div. Mgr., A. M. Byers Co., Houston, 
Tex. 

5HIPP, WILLIAM H., Application Engr., Minneapolis-Honey- 
well Regulator Co., Boston, Mass. 

Sitton, E. R., Mgr., Insulation Dept., B & B Engineering 
& Supply Co., Houston, Tex. 


General Engineering Co., 


F., Vice-Pres., Stokley’s Services Inc., 


Brizard 


~ * i. 


Stronc, Stewart S., Sales Engr., Parsons Engineeri , 
Corp., Cuyahoga Falls, Ohio. 

SwaLLow, J. H., Mgr., Bryant Heater Co., St. Louis, Mo 

Towne, C. O., Sales Engr., Clowe & Cowan, Inc., Amari! » 
Tex. (Reinstatement). 

TrioL, Epwarp W., Draftsman, C. W. May, Seattle, Wa! 

Watsu, T. A., Chief Engr., U. S. Naval Air Station, Gk 
view, Ill. 

WARREN, Harotp F., Sales Engr., R. E. Chase & ( 
Tacoma, Wash. 

WESTBROOK, CHARLES H., Partner, American Plumbing 

* Heating Co., Oklahoma City, Okla. 

WituiaMs, H. O., Field Service Engr., A. M. Byers ( 
Houston, Tex. 

WILSON-REID, CLYDE, Sales Engr., 
San Francisco, Calif. 

WiTTsoLtp, RicHarRD H., Dist. Repr., Barber-Colman ( 
Houston, Tex. 

Wotrr, JoHN F., Asst. Sales Mgr., Tuttle & Bailey, Inc 
New Britain, Conn. 


Paul W. Beggs & S 


Juniors 


CaTon, R. R., JR., Pres., Caton Supply Co., Detroit, Mich 

CoLe, Victor, Engr., Carrier Corp., New York, N. Y. 

ENGLISH, R. B., Ensign, U. S. Naval Reserve, Davisville, 
R. I. 

MALLIK, J. R. B., Student, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 


Student 


Royce, RoBert F., Graduating Sr. Mech. Engrg. Student, 
University of Michigan, Ann Arbor, Mich. 
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Headquarters 


51 Madison Ave., New York 10, N. Y. 
(Tel.: AShliand 4-0291) 


. A. WINSLOW 
ALFRED J. OFFNER 
L. P. SAUNDERS 

A. V. HUTCHINSON 
CaRL H. FLINK 


President 
First Vice-President 
Treasurer 
Secretary 
Technical Secretary 


ALFRED J. OFFNER, Vice-Chairman 
H. R. Roru, ERNest SZEKELY, 


C.-E,. A. WINSLOw, Chairman. 

Three Years: W. A. DANIELSON, 
B. M. Woops. 

Two Years: C. M. 
WINANS. 

One Year: J. F. Couuins, Jr., S. H. Downs, James Ho.t, E. N. 
McDonnNgeLL, T. H. URDAHL, G. L. Tuve, Ex-Officio. 


ASHLEY, L. T. Avery, L. E. Seertey, G. D. 


Council Committees 


McDonnell, Downs, L. E. 


Executive—E. N. Chairman; 8S. H. 
Seeley. 

Finance—B. M. Woods, Chairman; C. M. Ashley, T. H. Urdahl. 

Meetings—James Holt, Chairman; L. T. Avery, A. J. Offner. 

Membership—J. F. Collins, Jr., Chairman; H. R. Roth, G. D. 
Winans. 

Standards—L. P. 
Szekely. 


Saunders, Chairman; W. A. Danielson, Ernest 
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Advisory Council 


Homer Addams, M. F. 


Blankin, W. H 
H. Driscoll, E. O. Eastwood, W. | 
Gant, F. E. Giesecke, E. Holt Gurney, L. A 
Haynes, E. Vernon Hill, John Howat! 
G. L. Larson, S. R. Lewis, J 
Willard. 


Chairman ; 
Dibble, W. 


Ss. H. Downs, 
Carrier, S. E. 
Fleisher, H. P. 
Harding, H. M. Hart, C. V. 
W. T. Jones, D. D. Kimball, 
McIntire, F. B. Rowley and A. C. 


Special Committees 


Hedges, Chairman (on 


and Advancement: H. B. 
E. L. Crosby (three 


Admission 
Cc. H. B. Hotchkiss (two years) ; 


year) ; 
years). 


Chapter Relations: G. D. Winans, 
F. C. McIntosh, H. R. Roth, H. E. Sproull, 


Society Offices and Laboratory: 
Blankin, L. E. Seeley, 


Chairman; M. F. Blanki: 
T. D. Stafford. 
Committee on Housing E. N 
McDonnell, Chairman; M : ’ A. E 
Stacey, Jr., G. L. Tuve, T. H. Urdah!, B. M. Woods. 


Committee on Research Fund Raising: Dr. A. C. Willard, Chair 
man; W. L. a gs E. Holt Gurney, E. N. McDonnell, J. Her 
bert Walker, Dr. B. M. Woods. 


Committee to Cooperate with other Professional Societies: 1. 
Miller, Chairman; Ferdinand Jehle, C. S. Leopold, H. B. Not 
tage, Ernest Szekely, W. N. Witheridge. 


Constitution and By-Laws: R. H. Carpenter, 
Downs, J. H. Walker. 

F. Paul Anderson Award: A. J. Offner, Chairman; W. 
F. E. Giesecke, W. L. Fleisher, F. B. Rowley. 


Guide Publication: C. S. Leopold. Chairman; W. C. Bevington 
R. S. Dill, C. F. Kayan. A. B. Newton, Cyril Tasker, G. H 
Tuttle, T. F. Rockwell, W. L. Yerkes. 


Publication: L. ‘. Seeley, Chairman (one year) ; 
years); W. E. Heibel (three years). 


War Service: E. O. Eastwood, Chairman; 
Carrier, S. H. Downs, A. C. Willard. 


Chairman; S. H 


H. Carrier 


J. C. Fitts (two 


M. F. Blankin, W. H 
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Three years: 
nh. K. THULMAN, W. E. Zigeer. 


Two Years: C. M. AsHuer, F. E. Giesecxe, F. C. McInrosn, 
G. L. Tuvs, T. 








Committee on Research 


ASHVE Research Laboratory 


T. KR. Walker A. L. Brown CENTRAL OHIO H. R. Allonier J. D. Slemmons 

E. J. Richard A. W. Edwards CINCINNATI A. W. Edwards E. J. Richard 

L. A. Teasdale A. J. Lawless CONNECTICUT H. E. Adams J. H. Smart 

W. H. Grant, Jr J. 8. Burke DELTA W. H. Grant, Jr J. 8S. Burke 

Oo. W. Johnson F. W. Kolb GoLpen Gate Oo. W. Johnson F. W. Kolb 

J. 8S. Locke ©. J. Prentice ILLINOIS J. 8. Locke Oo. J. Prentice 
INDIANA 
Iowa 

Ss. L. Furber R. B. Mason KANSAS CITY S. L. Furber Kk. B. Mason 

F. T. Ball R. E. Moore * MANITOBA 

D. M. Archer Cc. W. Larson MASSACHUSETTS c. W. Larson Lb. M. Archer 
MEMPHIS 

R. F. Connell F. R. Bishop MICHIGAN R. F. Connell F. R. Bishop 

J. E. Haines B. F. McLouth MINNESOTA F. W. Legler 

Leo Garneau S. W. Salter MONTREAL Leo Garneau 8S. W. Saiter 

R. B. Saxon NEBRASKA R. B. Saxon 

H. J. Ryan W. A. Sherbrooke New YorkK H. J. Ryan W. A. Sherbrooke 

F. E. P. Klages K. W. Selden, Jr. NortTH CAROLINA F. E. P. Klages K. W. Selden, Jr 

E. T. Gessell A. B. Ullrich NortTH TEXas E. T. Gessell A. B. Ullrich 

J. W. James J. E. Wilhelm NORTHERN OHIO D. L. Taze R. L. Byers 

G. T. Donceel F. X. Loeffler OKLAHOMA G. T. Donceel F. X. Loeffler 

J. P. Fitzsimons E. G. Spall ONTARIO Vv. J. Jenkinson D. A. Stott 

W. B. Morrison J. D. Kroeker OREGON W. B. Morrison J. D. Kroeker 

R. E. LeRiche D. C. Griffin PaciFic NORTH WEST Kh. E. LeRiche D. C. Griffin 

J. W. McElgin R. D. Touton PHILADELPHIA H. B. Hedges Edwin Elliot 

T. F. Rockwell D. W. Loucks PITTSBURGH E. H. Riesmeyer, Jr B. B. Reilly 

Fred Janssen L. M. Hook Rocky MOUNTAIN Fred Janssen L. M. Hook 

B. LL Evans Ralf Toensfeldt Sr. Louis Ralf Toensfeldt B. L. Evans 

D. M. Mills J. A. Walsh Soutn Texas Db. M. Mille J. A. Walsh 

Art. Theobald R. A. Lowe SOUTHERN CALIFORNIA Art. Theobald R. A. Lowe 

J. T. Young, Jr D. R. Wilde UTan J. T. Young, Jr Lb. R. Wilde 

Fred Leser W. H. Littleford WASHINGTON, D. C. Fred Leser W. H. Littleford 

H. R. Limbacher «. H. Pesterfield WESTERN MICHIGAN (. H. Pesterfield H. R. Limbacher 
WESTERN New Yorze 

E. W. Gifford M. W. Bishop WISCONSIN M. W. Bishop E. W. Gifford 


10700 Euclid Ave., Cleveland 6, Ohio 


(Tel: 





G. L. Tuve, Chairman; L. P. Saunpers, Vice-Chairman ; 
R. M. Conner, JoHN A. Gorr, F. W. HuTcHINSON, 


H. URDAHL. 






Air Cleaning: R. 8S. Dill, Chairman; R. D. Blum, J. J. Burke, 
F. H. Buzzard, R. E. Cherne, R. S. Farr, Cc. J. Glanzer, R. E- 
Hunsaker, D. L. Hunzicker, E. A. Jones, H. C. Murphy, Dr. 
G. W. Penney, Capt. A. E. Stacey, Jr.,* Major R. P. Warren, 


Air Conditioning in Py ay < + L. Fleisher, Chairman ; 
L. T. Avery. Capt. Nee oe Greenburg, M.D., 
W. E. Heibel, D. E. Humphrey, Prof. F. W. Hutchinson, * 
E. F. Hyde, L. L. Lewis, O. W. Ott, R. R. Sayers, M.D., 


re Distribution we Air Friction: Ernest Snepety. Chairman ; 
* wns, 8. s- Saeer Jdr., K. H. 7 w. Hoppmann, 
.F. J. Kurth, J. Livermore D. J. Luty, R° D. Madison, 
Prot L G. Miller, Prot elson, Prof. G. B. Priester, 
L. P nders.* 


Air Sterilization and oe ae hay Prof. W. F. te "ame Chair- 
mon; Dr. L. J. Butto ao Comdr. W. Consolazio, 
Leonard Deeg. WP Prof. B. H. ‘Sosiean F. H. 
Munkelt, G. Penney, Prof. J. A. Reyniers, F. W 
Robinson, Prof. L. E. Seeley,* Mildred Wells, M.D. 


W. Armspach, 
Friend, R. H. 
N. Livermore, 


9 Load: W. E. Zieber,* Chairman; O. 
Oo. Croft, P. L. Davideos, A 
Heilman, John James, * Prof. F. Kayan, J. 
Prof. C. 0. Mackey, J. P. eowart 


Corrosion: L. F. Collins, Chairman; R. C. Doremus, Dr. Scott 
P. Ewing a" E. W. te Prof. G. G. Marvin, A. R. 
Mumtora” Ls P. Saunders,* F. N. Speller. 

Flow of 


Giesecke,* 
Lewis, L. 


Fluids Through Pipes and re es: Dr. F. E. 
Bg rte ld , we 8 
. Saunders.* 


Dugan, Prof. W. S. Harris, S. R. 





Fuels: R. A. Sherman, 
R. B. Engdahbl, L. N. 


nm; R. M. Conner,* R. 8S. Dill, 


Chairman ; 
Hunter, Dr. R. C. Johnson, Prof. 8. 


RAndolph 8844) 


CYRIL 


TASKER, 
One Year: 


Ex-Officio 
Saunpers, L. E 


FIELDNER, 


Director of Research; A. C., 


JoHN James, H. J. Rose, LL. P 


SEELEY, A. E. Stacey, Jr. 
Executive Committee: G. ln Zovn Chatrman ; L. P. SAUNDERS, 
Vice-Chairman; C. M. Asnugy, H. J. Ross and A E. SRe.er. 


Technical Advisory Committees 


M. Myler, Jr., W. T. Reid, Dr. H. J, Rose,* E. T 


Konzo, W. 
Cc. E. Shaffer, T. H. Smoot, R. K. Thulman,* E. C. 


Selig, Jr., 
Webb. 


Giass: R. A. Miller, Chairman; L. T. Avery, Dr. H. C 
Dickinson, J. E. Frazier, E. H. Hobbie, Dr. J. C. Hostetter, 
L. K. Jones, J. - Lewis, F. L. Martin, W. C. Randall, Vic 
Sanders, Prof. L. . Seeley, * H. B. Vincent, Dr. G. B. Watkins, 


y. <. Weinert. 


Heating Load: FP. D. Close, Chairman; C. M. Aer: E. K. 
Campbell, J. F. Collins, Jr., R. C, Cross, Prof. S. Harris, 
H. E. Lewis, M. W. McRae, Prof. T. F. Ka Dy Prof. F. B. 
Rowley, R. Kk. Thulman,* G. D, Winans. 


Heat Transfer Surfaces: Prof, William Goodman, Chatrman ; 
Cc. L. Bensen, Prof. A. I. Brown, W. E. Heibel, Lieut. A. L. 
London, J. W. McEjgin, R. H. Norris, L. P. Saunders,* C. EB. 
Scott, L. G. Seigel, L. L. Simmons, W. C. Whittlesey. 


instruments: C. M. Ashiley,* Chairman; Prof. L. M. K. 
Boelter, E. L. Broderick, R. S. Dill, R. B. Engdahl, Lt. Col 
A. P. Gagge, Dean John A. Goff,* Prof. R. C. Jordan, Prof. 
G. B. Priester, E. W. Rietz, W. R. Teller. 


insulation: Comdr. E. R. Queer, Chairman; R. E. Backstro 
T. H. Coulter, Prof. F. G. Hechler, H. E. Lewis, H. 4 
Robinson, T. D. Stafford, Capt. T. H. Urdahl,* Prof. G. B 
Wilkes, P. M. Woodworth. 


Physiological 

Thomas ford 
E. ¥. DuBois, M. P. 

Pr. < ‘McIntosh, ° Rx R. Sayers, M.D., 
Col A . Tuttle. 


Reactions: R. W. Keeton, M.D., Cheirman; 
, wD. y Cums, 4. R. Behnke, _ A. C. Burton, 
A. Cc. Ivy, M.D., 

a Sheard, MD. 





*Member of Committee on Research 
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@ EQUIPMENT DEVELOPMENTS @ 





For your convenience in obtaining more information about 
any of this equipment, see coupon on this page. 


Air Conditioning: and Air Sterilizing Units 


No. 2961—Rogers Diesel & Aircraft Corp., 1120 Leg- 
gett Ave., New York, N. Y. has assumed the manufac- 
turing and selling 
rights to the air 
conditioning and 
air sterilization sys- 
tems developed by 
Research Corp. Com- 
mercial and indus- 
trial air condition- 
ing units are now in 
production and ster- 
ilization units, for 

use in homes, hos- 
pitals, ete., will be 
on the market with- 
in the next few 
months, according 
to Ralph B. Rogers, 
president. 


The air condition- 
ing units, operating 
on the principle of chemical dehumidification, are de- 
signed to provide independent control of temperature 
& and humidity. The chemical used to accomplish de- 
. humidification is triethylene glycol which also has a 

germicidal effect on air-borne bacteria. It is said that 
y tests conducted during the war in cooperation with the 
! Army and the Navy establish the fact that the pres- 
ence of a minute quantity of this chemical vapor in the 
air reduces sharply the incidence of pneumonia, strep- 
tococcus, influenza, and the common cold. One of the 
war time uses of these vaporizers was in the production 
of penicillin in order to free the air of germs which 
., might interfere with the penicillin culture. 





Small table size models of triethylene glycol vaporizer 
units will be offered for treating the air in rooms of res- 
idences, offices, or hospitals. Larger units for treating 
os all the air in a building will also be manufactured. 


wr 


Alloy Steel Applications 
To Be Stressed 


iat No. 2962—Development work on new applications of 

stainless steel and other alloy steel products will be 
" stressed in the postwar program of Allegheny Ludlum 
Steel Corp., Brackenridge, Pa. Concurrently with the 
formation of a sales development department, to inte- 
grate and intensify product application and new devel- 
opment activities, the company has announced the ap- 
pointment of W. B. Pierce to head the department. 
Under his direction, a staff of technically trained en- 
gineers will assist manufacturers in the solution. of 
Problems involving applications of stainless steel and 
related alloys. 












Heating, Piping & Air Conditioning, January 1946 





Portable Pyro neter 


No. 2963—A combination of portable pyrometer and 
thermocouples permanently installed in the heat zones 
is said to provide dependable temperature 
measurement readings under severe oper- 
ating conditions where a permanently in- 
stalled instrument would be inadvisable. 
With this type of installation the portable 
pyrometer is not subjected to possible ad- 
verse influences except at relatively short 
intervals as periodic temperature readings 
are taken. 


L 


The portable pyrometer, which is offered 
by Illinois Testing Laboratories, 420 N. 
La Salle St., Chicago 10, Ill, is a portable 
hand-held instrument, available in a choice 
of several scale ranges, and equipped with a bayonet 
type attachment plug at the end of the handle. The 
operator plugs the pyrometer into the receptacle box, 
which is connected permanently to the thermocouple. 





High Pressure Pump 


No. 2964-—Designed for continuous duty at pressures 
up to 1000 psi, the “Series 100” pump is said to deliver 
from % to 3 gpm at a 
speed of 1750 rpm. The 
manufacturer, McIntyre 
Co., 15 Riverdale Ave., 
Newton 58, Mass., states 
that noteworthy features 
include compactness, light 
weight, and high volumet- 
ric efficiency. The pump 
is of the rotary spur gear 
design and is constructed 
of aluminum with nitrided 
gears and shafts. Units may be obtained with plastic 
housings and stainless steel shafts for handling water 
and mild corrosives. 





[Continued on page 208) 
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iONING SCIENCE 
! 
take care of air freshening, much as nature does in 


woods and fields. Odor problems are ended, too. 


An airkem Chlorophyll Air Freshener distributor 
near you is fully prepared to help you in applying 
airkem to air-conditioning systems, or to smaller, 


non-conditioned spaces. 
WORLD DISTRIBUTOR 


W. H. Wheeler, Inc. 


7 East 47th St., 
ia ke). a ee 
















Psychrometry: J. H. Walker, Chairman; Dr. 
Dean John A. Goff,* Prof. William Goodman, 
ae te ei. Little, Prof. C. O. Mackey, W. E. 
» D. Wile. 


H. C. Dickinson, 
Prot. A. F. 
K. Middleton, 


Radiation and Comfort: J. C. Fitts, Chairman; R. E. Daly, 
Dr. F. E. Giesecke,* L. N. Hunter, Prof. F. W. 
trof. A. PB. Kratz, C. 8S. Leopo.d, E. M 


John James,* 
Munier, Dr. G. W. Penney, H. F. Randolph 


Mittendorff, L. 1... 
W. R. Rhoton. 


Thomas Chester, Chairman; R. 8. 
Lt. Col. W. J. 
K. E. Robinson, 


of Comfort: 
Arnold, Prof. M. K. Fahnestock, G. D. Fife, 
McConnell, F. C. McliIntosh,* A. B. Newton, 
Prof. C. P. Yaglou. 


Sensations 


Sorbents: Lt. Comdr. John Everetts, Jr., Chairman; R. E. 
Cherne, O. D. Colvin, F. C. Dehler, L. 8. Ep; tein, Dean John 
A. Goft,* C. H. B Hotchkiss, J. Cc. Patterson, G. L. Simpson, 
Cc. F. Sines. 


Sound Control: R. D. Madison, Chairman; C. M. Ashley,* 
Dr. P. H. Geiger, C. H. Hall, W. W. Kennedy, G. C. Kerr, 
E. W. McMullen, A. G. Sutcliffe, T. H. Troller, Capt. T. H. 
Urdahl,* Dr. T. A. Walters. 


T. H. Urdahl,* Chairman ; 
Biller, H. S&S. Birkett, 
Everetts, Jr., J. -P. 
Reichelderfer, 


Weather Design Conditions: Capt. 
J. C. Albright, C. E. Bentley, R. E. 
J. F. Collins, Jr., Lt. Comdr. John 
Fitzsimons, Capt. J. D. Kroeker, Comdr. F. W. 
H. C. S. Thom. 


*Member of Committee on Research. 


Officers of Local Chapters 


Headquarters, Atlanta, Ga. Meets, 
McKinney, Rm. 714, 101 Marietta 
King McCain, 615 Trust Co. of 


Atlanta: Organized, 1937. 
First Monday. Presiaent, W. J. 
St. Bldg., Atlanta 3. Secretary, H. 
Georgia Bldg. 


_Central New York: Organized, 1944. Headquarters, Syracuse, 
Y. President, C. M. Ashley, 300 S. Geddes St., Syracuse 1, 
Secretary, F. E. Hockensmith, 400 N. Midler Ave., Syracuse. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third’ Monday. President, A. W. Williams, 5 E. Long St., 
Rm, 808, Columbus 15. Secretary, H. R. Allonier, 101 N. High St. 
Columbus 15. 


Headquarters, Cincinnati, Ohio 
Richard, 2137 Reading 
1639 Union Trust 


Organized, 132 
President, E. J. 
Jennings, 


Cincinnati: 
Meets, Second Tuesday. 
Rd., Cincinnati 2. Secretary, H. K. 
Bldg., Cincinnati 2 


New Haven, 


Organized, 1940. Headquarters, 
Winfield 


Hart, New Britain. Secretary, 
New Haven 


Connecticut: 
Conn. President, Stanley 
Roeder, 405 Temple St., 


Headquarters, New Orleans, La. Meets 
Grant, Jr., 209 Vincent Blidg., 
Burke, 317 Baronne St., New 


Deita: 
Second Tuesday. 
New Orleans 12. 
Orleans 9. 


Organized, 1939. 
President, W. H. 
Secretary, J. S. 


San Francisco, 
Holland, 426 
598 Monad- 


1937 
day. 
Secretary, 


Headquarters, 
President, R. B. 
F. W. Kolb, 


Golden Gate: Organized, 
Calif. Meets, First Wednes 
Market St., San Francisco 11. 
nock Bldg., San Francisco 5. 

Meets, 
Erie St., 
1605, 6 N. 


Chicago, Ul. 
433 E. 
Room 


Headquarters, 
James S. Locke, 
Burnam, Jr., 


IMinois: Organized, 1906. 
Second Monday. President, 
Chicago 11. Secretary, C. M. 
Michigan Ave., Chicago 2 


Headquarters, Indianapolis, Ind. 
Supple, Architects and 
T. R. Davis, 1311 N. 


1943. 
President, G. B. 
Secretary, 


Indiana: Organized, 
Meets, Fourth Friday. 
Builders Blidg., Indianapolis. 
Drexel Ave., Indianapolis 1. 


Organized, 1940. Epemeuaertess, Des Moines, la, Meets, 
President, B. E. Landes, 1603 47th St., Des 
A. Wheeler, 511 Fifth Ave., Des Moines. 


lowa: 
Second Tuesday 
Moines 10, Secretary, C. 


Headquarters, Kansas City, Mo. 
Mason, 2014 Wyandotte St., 
75th St., Kansas City. 


Kansas ay fi Organized, 1917. 
°o 


nday. President, R. B. 
Cc. Leffel, 316 FE. 


Meets, First 


Kansas City. Secretary, P. 


1935. Headquarters, Winnipeg, Man. 
President, F. T. Ball, 324 Main St., 
S. Swain, 27 Fawcett Ave., Winnipeg 


Manitoba: Organized, 
Meets, Third Thursday. 
Winnipeg. Secretary, D. 


opeerers, Boston, Mass. 
Archer, 143 Federal St., 
Boston 32 


Massachusetts: Organized, i9f2. 
Meets, Third Tuesday. President, D. 
Boston 10. Secretary, A. Ehrenzeller, y Parklawn Rd., 


Headquarters, Memphis, Tenn. 
O’Brien, 1030 Exchange 
1521 Waverly Ave., 


Memphis: Organized, 1944. 
Meets, First Monday. President, T. J. 
Bldg., Memphis. ‘Secretary, A. T. Bevil, 
Memphis 6 


Detroit, Mich. 
President, R. F. 
Secretary, A. E. 


Michigan: Organized, 1916. Headquarters, 
Meets, First Monday after 10th of month. 
Connell, 1500 United Artists Bldg., Detroit 31. 
Knibb, 1003 Maryland Ave., Detroit 30. 
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Hutchinson,* ; 


Minnesota: Organized, 1918. Headquarters. Minnea sepals, Mia: Min: 
Meets, First Monday. President, R. E. Gorgen, 2120 W. 
kane Blvd. Secretary, O. L. Lilja, 5000 16th 
apolis i. 


Ave. S., Minne 


Montreal: Organized, 1936. Headquarters, Montreal, Qu 
Meets, Third Monday. President, A. B. Madden, 1170 Beaver Ha 
Sq., Montreal, Que. Secretary, S. W. Salter, 910 New Birks Bldg 

Montreal, P.Q. 


Headquarters, Omaha, Neb 
D. E. McCulley, 814 S. 14t 
Williams, Rm. 311, Feder 


Nebraska: Organized, 1940. 
Meets, Second Tuesday. President, 
St.. Omaha 2. Secretary, D. D. 
Bidg., Omaha. 


Headquarters, New York, N. )\ 
H. J. Ryan, 101 Park Ave 
Flink, Room 3000, 51 Madis« 


New York: 
Meets, Third Monday. 
New York 17. Secretary, 
Ave., New York 10 


Organized, 1911. 
President, 
Carl H. 


Organized, 1939. Headquarters, Durham, N. ‘ 
Meets, Quarterly. President, K. W. Selden. Jr., 701 Builder 
Bldg., Charlotte 2. Secretary, E. S. DeWitt, 1211 Commerci»! 
Bank Bidg., Charlotte. 


North Carolina: 


Dallas, Tex 
Burt Bide 
Dallas 


Organized, 1938. Headquarters, 
President, E. J. Stern, 701 
101 Magnolia Bldg., 


North Texas: 
Meets, Third Monday. 
Dallas 1. Secretary, B. S. Foss, Jr., 
Headquarters, Clevelan 
Priester, 109 

448 Termina! 


Organized, 1916. 
Monday. President, G. B. 
Secretary, R. L. Byers, 


Northern Ohio: 
Ohio. Meets, Second 
Euclid Ave., Cleveland 6. 
Tower, Cleveland 13. 


Headquarters, Oklahoma Cit 

Okla. Meets, Second Monday. President, Earle W. Gray, Third 
& Harvey Sts., Oklahoma City. Secretary, G. T. Donceel, Okla 
homa Natural Gas Co., Oklahoma City. 


Oklahoma: Organized, 1935. 


Headquarters, Toronto, Ont. Meets, 
P. Fitzsimons, 4 Mowat Ave., 
Roth, 57 Bloor St., W., Toronto, 


Organized. 1922. 
President, J. 
Secretary, H. R. 


Ontario: 
First Monday. 
Toronto, Ont. 
Ont. 


Ore. Meets, 
Urban, 6726 
Lokey, 12 


Organized, 1939. 
after First Tuesday. 
Ave., Portland 
Portland 9. 


Oregon: 
Thursday 
Ss. W. Burlingame 
N. W. Glisan St., 


Headquarters, Portland, 
President, F. F 
Secretary, E. R. 


1925. Headquarters, 
President, D. C. Griffin 
Finn, 717 Lioyd Blde 


Pacific Northwest: Organized, 
Wash. Meets, Second Tuesday. 
Lloyd Bldg., Seattle 1 Secretary, C. W 
Seattle 1. 


Philadelphia, I 
Ninth & 
213 Ss 


Philadeiphia: Organized, 1916. Headquarters, 
Meets, Second Thursday. President, R. LD. Touton, 
Columbia Ave.. Philadelphia. Secretary, F. H. Buzzard, 
Broad St., Philadelphia 7. 


1919. 
President, 
Secretary, E. H 


Headquarters, Pittsburgh, Pa 
L. S. Maehling, 778 Countr) 
Riesmeyer, Jr., 231-3 


Pittsburgh: Organized, 
Meets, Second Monday. 
Club Dr., Pittsburgh 16. 
Water St., Pittsburgh 22 


Denver, Cok 
1450 Glenco+ 
Third Ave 


Rocky Mountain: Organized, 1944. Headquarters, 
Meets, First Wednesday. President. G. ID. Maves, 
St., Denver 7." Secretary, Fred Janssen, 112% W. 
Denver 9. 


Organized, 1918. Headquarters, St. Louis, Mo 
President, W. J. Oonk, 4548 Red Bud Ave 
A. Russell, 7918 Kingsbury Blvd. 


St. Louis: 
Meets, First Tuesday. 
St. Louis 15. Secretary, W. 
Clayton 5,.Mo 


Organized, 1938 Headquarters, Houston, Tex 
President, J. A. Walsh, P. O. Box 177! 
Mills, Gray & Crawford, Houston ° 


South Texas: 
Meets, Third Friday. 
Heuston. Secretary, D. M. 


Headquarters, Laos 
President, Maron 
Secretary, R. A 


Southern California: Organized, 1930. 
Angeles, Calif. Meets. Second Wednesday. 
Kennedy, 5051 Santa Fe Ave., Los Angeles 11. 
Lowe, 3744 Potomac Ave., Los Angeles 16. 


Headquarters, Salt Lake City, Uta 
President, H. G. Richardson, 14 
Secretary, FE. V. Gritton, 247! 


Utah: Organized, 1944. 
Meets, First Wednesday. 
Harvard Ave., Salt Lake City. 
S. 15th East St., Salt Lake City. 


1935. Headquarters, Washing 
President, W. H. Littleford 
Stewart, 6124-32) 


Washington, D. C.: Organized. 
ton, D. C. Meets, Sec ‘ond Wednesday. 
616 New York Ave... N. W. Secretary, J. N. 
Fi., N. W., Washington 15, D.C 


Headquarters, Grand 
H. J. nage rt 
Wolters, $20 


1931. 
President, 
H. W. 


Western Michigan: Organized, 
Rapids, Mich. Meets, Second Monday. 
137 E. Water St., Kalamazoo. Secretary, 
Staples Ave., N. w., Kalamazoo 54 


Buffa!o 
21 M 
Buffal 


Western ‘New York: Organized, 1919. Headquarters, 
N. ¥. Meets, Second Monday. President, F. A. Moesel, 
St., Buffalo 3, Secretary, J. S. Meyer, 38 Crescent Ave., 
14. é 


Milwaukee, W's 
Ai Trostel, Route No. ° 
07 E. Michigan St., M'- 


1922. eaSyasrters. 
President, 
R. ate 


Wisconsin: Organized, 
Meets, Third Monday. 
Thiensville. , Secretary, J. 
waukee 2 
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EQUIPMENT DEVELOPMENTS @ 





For your convenience in obtaining more information about 
any of this equipment, see coupon on this page. 


Air Conditioning: and Air Sterilizing Units 


No. 2961—Rogers Diesel & Aircraft Corp., 1120 Leg- 
gett Ave., New York, N. Y. has assumed the manufac- 
turing and selling 
rights to the air 
conditioning and 
air sterilization sys- 
tems developed by 
Research Corp. Com- 
mercial and indus- 
trial air condition- 
ing units are now in 
production and ster- 
ilization units, for 
use in homes, hos- 
pitals, ete., will be 
on the market with- 
in the next few 
months, according 
to Ralph B. Rogers, 
president. 


The air condition- 
ing units, operating 
on the principle of chemical dehumidification, are de- 
signed to provide independent control of temperature 
and humidity. The chemical used to accomplish de- 
humidification is triethylene glycol which also has a 
germicidal] effect on air-borne bacteria. It is said that 
tests conducted during the war in cooperation with the 
Army and the Navy establish the fact that the pres- 
ence of a minute quantity of this chemical vapor in the 
air reduces sharply the incidence of pneumonia, strep- 
tococcus, influenza, and the common cold. One of the 
war time uses of these vaporizers was in the production 
of penicillin in order to free the air of germs which 
might interfere with the penicillin culture. 





Small table size models of triethylene glycol vaporizer 
units will be offered for treating the air in rooms of res- 
idences, offices, or hospitals. Larger units for treating 
all the air in a building will also be manufactured. 


Alloy Steel Applications 
To Be Stressed 


No. 2962—Development work on new applications of 
stainless steel and other alloy steel products will be 
stressed in the postwar program of Allegheny Ludlum 
Steel Corp., Brackenridge, Pa. Concurrently with the 
formation of a sales development department, to inte- 
grate and intensify product application and new devel- 
opment activities, the company has announced the ap- 
pointment of W. B. Pierce to head the department. 
Under his direction, a staff of technically trained en- 
gineers will assist manufacturers in the solution. of 
problems involving applications of stainless steel and 
related alloys. 
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Portable Pyrometer 


No. 2963—A combination of portable pyrometer and 

thermocouples permanently installed in the heat zones 
is said to provide dependable temperature 
measurement readings under severe oper- 
ating conditions where a permanently in- LJ 
stalled instrument would be inadvisable. 
With this type of installation the portable 
pyrometer is not subjected to possible ad- 
verse influences except at relatively short 
intervals as periodic temperature readings 
are taken. 


The portable pyrometer, which is offered 
by Illinois Testing Laboratories, 420 N. 
La Salle St., Chicago 10, IIL, is a portable 
hand-held instrument, available in a choice 
of several scale ranges, and equipped with a bayonet 
type attachment plug at the end of the handle. The 
operator plugs the pyrometer into the receptacle box, 
which is connected permanently to the thermocouple. 





High Pressure Pump 


No. 2964—-Designed for continuous duty at pressures 
up to 1000 psi, the “Series 100” pump is said to deliver 
from % to 3 gpm at a 
speed of 1750 rpm. The 
manufacturer, McIntyre 
Co., 15 Riverdale Ave., 
Newton 58, Mass., states 
that noteworthy features 
include compactness, light 
weight, and high volumet- 
ric efficiency. The pump 
is of the rotary spur gear 
design and is constructed 
of aluminum with nitrided 
gears and shafts. Units may be obtained with plastic 
housings and stainless steel shafts for handling water 
and mild corrosives. 





[Continued on page 208) 
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try’s great program of post-war production! 
But, more than ever, power engineers must 
watch cost figures... figure out new economies. 






Consider seriously therefore the question of 
modernizine vour boiler room through the 
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You pay less for maintenance with Todd, too, 
because Todd Burners can be operated auto- 
matically to meet changing load conditions. 


Whether you are producing power and 
heat for industrial, commercial, or marine 
purposes, investigate the efficiencies and 
economies of automatic Todd Combustion 
Equipment. 


Todd specialists, like the deeply-experienced 
Todd organization itself, are ready to solve 
your liquid and gaseous combustion problems. 
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‘TO AIR-CONDITIONING SCIENCE 


Before the advent of airkem 
Chlorophyll Air Freshener, air conditioning func- 
tioned primarily in three “dimensions”. It circulated 
and filtered the air. It heated and cooled the air. It 
humidified or de-humidified the air. But, the only way 
it could maintain air quality and freshness was to 
introduce large quantities of fresh, outside air — often 
wastefully expensive to heat or cool. 


Now airkem Chlorophyll Air Freshener has added 
the fourth “dimension” to air conditioning — full con- 
trol of air quality. With airkem installed in the air- 
conditioning system, you can actually reduce the 
fresh-air intake, and let airkem’s activated chlorophyll 
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take care of air freshening, much as nature does in 
woods and fields. Odor problems are ended, too. 


An airkem Chlorophyll Air Freshener distributor 
near you is fully prepared to help you in applying 
airkem to air-conditioning systems, or to smaller, 
non-conditioned spaces. 


WORLD DISTRIBUTOR 


W. H. Wheeler, Inc. 


7 East 47th St. 
NEW YORK 17, N. Y. 





CARRIER oT - 


REEMAN 


sTOKERS 


o> 


* A COMPLETE LINE * ENGINEERING LEADERSHIP 
%& YEARS OF EXPERIENCE * FINANCIAL STRENGTH 
%* PERSONAL COOPERATION *& AGGRESSIVE PROMOTION 


What about the policies : : ; the “know-how” ; ; . the 
integrity and stability of the company behind the stoker? 
These are all-important p/us-values, and the very success or 
failure of your stoker selling may well depend on them! 
That’s why we urge you to give yourself the competitive 
advantage of Freeman's established leadership . . . to 
stréngthen your own business with the same vital assets 
which have helped make Freeman strong. Get the facts 
now: See how Freeman offers you a complete line up 
to 1200 pounds per hour... sound engineering backed 
by research and testing . . . years of experience dating 
back to the pioneer days of the industry . . . the security 
and protection of a financially strong manufacturer . . 
the unequalled service and cooperation of the foremost 
plumbing and heating distributors in the country .. . 
aggressive promotion, including an expanding program 
of national advertising and dealer helps! 






AN STOKER DIVISION 
IRON & BOLT co. 
3, WLINOIS 
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[Continued from page 199] 
i 
Tank Preheater : 
No. 2965—A preheater for heavy liquids in b 5 


storage has been announced by the Rempe Co., 362 
Sacramento Blvd., Chicago 12, Ill. It is 
designed for industrial uses of lower 
grade fuel oils which cannot be used I 
without preheating. 

This preheater can be made to fit any 
size tank having a manhole 16% in. 
or larger, it is said. Installation is 
made by cutting or drilling pipe holes 
in the manhole of the tank. The direct 
radiation surface is 30 sq ft and 10 sq 
ft of secondary shell heating surface is 
also provided. A flow accumulator as- 
sures preheating by making it neces- 
sary for liquids to flow over the 
before entering the suction line. The 
preheater is built for use with either 
steam or hot water as desired by pro- 
viding proper size inlet and outlet pipes 
at the time of fabrication. 


a7 
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Two Color Spray Gun 


No. 2966—Two coat spatter finishes 
and simulated finishes which give the 
effect of iridescent metal are possible in 
one spraying operation with the “Dimen- 
so” spray gun, says the manufacturer, 
the Sherwin-Williams Co., 101 Prospect 
Ave., N. W., Cleveland, Ohio. Two colors 
may be sprayed simultaneously through 
the same nozzle, it is claimed. 

This gun has the normal spray fan control and fluid 
control valve, trigger assembly, head, fluid tip, and 
needle. It has an additional fluid inlet near the head 
of the gun to accommodate the second color paint. 

Applications include air conditioning ‘equipment 
stokers, oil burners, recording instruments, and ele 
tric fans. 


Adjustable Hot Water 
Flow Control Valve 





No. 2967—A flow control or check valve, for hot wat: 
heating systems, that may be mounted in either a ver- 
tical or horizontal posi- 
tion, or used as an angle 
valve, is offered by the 
Triplex Heating Specialty 
Co., 252 N. Grant, Peru, 
Ind. The valve seat and 
cover casting are made in 
two sections—divided at 
a 45 deg angle—and are 
held together by four 
socket headed cap screws. 
An external control knob 
permits the valve to be 
opened by hand. Valves 
are furnished in sizes 
from 1 in. to 3 in., in- 
clusive. 


BA 
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Sidewall application 
combined with 
lighting % 











PATENT APPLIED FOR 


A NEW IDEA IN AIR DISTRIBUTION OUTLETS 
ORIGINATED AND INTRODUCED 


BARBER-COLMAN 


An outstanding example of engineering 


ingenuity and — from an architectural 
standpoint — ideal for continuity of 
design! Barber-Colman leads again 
with a new type of air distribution out- 


let that is adaptable to a wide variety of 


applications. Numerous new and prac- 
tical combinations are possible, a few 
of which are suggested in the sketches 
shown here. Write today for the new 
Bulletin F-2741 giving full details on 
LINE-O-FLO Air Distribution Outlets. 


BARBER-COLMAN COMPANY e 1228 ROCK STREET, e ROCKFORD, ILLINOIS 
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The public “goes for” 


these latest improvements 
—in new Type 10 Mueller Gas Boilers: 


New design for better performance. New styl- 
ing for better appearance. New, exceptionally 
quiet burner. Many other modern features 
that win acceptance with your customers. 
Backed by the performance record of a long- 
time leader in gas-heating progress. Make 
easier sales and protect your reputation by 
promoting Climatrol Gas Boilers. Ask for Facts 
& Figures Bulletin F-320 giving full details. 


L. J. Mueller Furnace Company 
2007 W. Oklahoma Ave. Milwaukee 7, Wis. 

















REG. U. $. PAT. OFF, 


210 


Liquid Cooler 


No. 2968—Announcement has been made of an 
proved liquid cooler for’ furnishing refrigerated cooling 
water or any aqueous solution for industrial uses. 17 he 
unit is said to be particularly adapted to furnishing 
cooling water just above the freezing point. In additi», 
to uses in air conditioning and water cooling jackets 
it is said to play an important part in chemical, p 
| tographic, and other industrial processes as well as i; 
milk vlants, bakeries, and other food industries. 























The method used is to spray the cooling water ove: 
banks of coils in which the refrigerant is expanded 
The water falls into a tank and is recirculated inde- 
pendently of the distributing system. By means of : 
| newly developed coil arrangement and design, the manu- 

facturer claims capacity increases of 50 to 100 per cent 
| over the company’s previous models of similar sizes. As 

a result, greater compactness, capacity, and rapidity 

cooling, as well as temperature control, are claimed 

The capacities of different sizes run from 4.7 to 137 
tons with water deliveries ranging from 11 to 220 gpn 
To provide temperatures below freezing, the coolers 
| may be operated with a “No Frost” solution and spe 
| provision has been made for the application of 
The unit is manvfactured by th: 
45th St., New York 17, N. \ 


sulating materials. 
Niagara Blower Co., 6 E. 


Steam Type Humidifier 


No. 2969—-Two new steam type humidifiers, utilizing 
a venturi nozzle to discharge steam, are now in produ 
tion at the Armstrong Machine Wks., rt 
874 Maple St., Three Rivers, Mich. | | cm 
One of the models has a solenoid 
valve to control automatically the 
flow of steam, while the other one 
(shown here) has a hand operated 
valve for manually controlled hu- 
midification. 

The venturi replaces an electric | 
fan and motor used on the older 
models. Lower electrical load, thor- | 
ough mixing of air and steam by | 
virtue of fast discharge through the hi 
venturi, and simplification (elimina- | 
tion of fan and motor) are among 


i 





the advantages claimed. 
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GuARANTE COVERS BOTH MOTOR & FANE 


4G SELF-COOLED MOTOR 
PROPELLER FANS 





UG DARK-ROOM AG “B" TYPE DIRECT.-CONNECTED 
VENTILATORS VENTILA CENTRIFUGAL FANS 





iG “BC” TYPE DIRECT. 


UG “CC” TYPE DIRECT-CONNECTED LG “B" TYPE VOLUME uG “P" TYPE VOLUME 
CENTRIFUGAL FANS CENTRIFUGAL FANS CENTRIFUGAL FANS 


CENTRIFUGAL FANS 




















Every size, every type of ILG apparatus is cov- —giving you assurance of undivided respon- 
ered by the famous “ONE-NAME-PLATE” sibility! Get latest data on these complete 


Guarantee. Each product is warranted as a lines —write us or phone nearby Branch 


complete unit... including [LG-built motor Office (consult classified directory). 
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Get the facts about RID-SLUDGE 





STEAM TRAPS 
AND LINES CLEAN 


Clean systems give extra efficiency NOW... 
when it’s more important than ever 


j 

| 

i 

I 

i 

I 

e Heating efficiency goes down —fuel costs go i 

up when sludge, oil, grease, light lime and i 

boiler carryover are allowed to accumulate in j 

any heating system. j 

The RID-SLUDGE method cleans traps j 
and removes the sludge in pipe lines, radiators 

and all other parts cf the steam distribution ; 

system. No manual cleaning involved—and i 

no interruption in service. i 

| 

t 

i 

: 


RID-SLUDGE engineering service is avail- 
able throughout the country. Why not get the 
complete details about this money, time and 
labor-saving cleaning method. 


MAIL THE COUPON...NOW! 


r APEX ALL-WEATHER PRODUCTS CO. =m oe od 


ENGINEERING DIVISION 
Dept. H-1 228 NORTH LA SALLE ST. « CHICAGO 1, ILLINOIS 


Please send me the complete RID-SLUDGE Story. 
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Flexible Tubing 


No. 2970—A new type of flexible tubing, said tl,» 
non-collapsible under plus or minus pressures and re. 
tractable to about one eighth its extended length, has 
been announced by the Warner Brothers Co., Spira’ ube 
Div., Bridgeport, Conn., for portable or semi-permanent 
ventilation or any handling of air, gases or light so ids. 
Its spring stee] helix core causes it to spring out, like 
'a jack-in-the-box, to its fully extended length, ani it 
will stay in this position regardless of whether is 
working on pressure or suction. 








A feature of the “Spiratube” construction is the 
method of spiral-stitching the spring core within the 
fabric so that the inside surface is free of wire ridges 
Sharp bends can be made without the use of elbows | 
special fittings. 

The tubing is considerably lighter than metal duct « 
molded tubing, and takes up less space when retracted 
says the manufacturer. The standard tube is made o' 
long fiber duck, having a bursting strength of 170 ps 
the fabric is processed fire-resistant and covered wit! 
thermoplastic. It can also be made to specificatio: 

a variety of other fabrics for special applications. Spira 
stitching is done with a double seam of rot-proof: 
thread. There is no exposed metal inside or out, a: 
this feature is said to eliminate the possibility of spark 
ing where explosive or inflammable materials 

| present. 

The product has been used in shipyards, vessels, a: 
advance bases, as well as in industrial applications suc! 
as removing dust and excess product in grinding opera 
tions, removing sawdust and wood chips in woodwork 
ing, grain and flour milling and conveying, handling 
|/paper waste trim, removing welding fumes, and 
mining other than coal. 

This flexible tubing is furnished in standard diam 
ters from 3 to 16 in., and in lengths of 10, 15, and 25 ft 
Built-in couplings are provided for joining or disco: 
necting. 


Nine Per Cent Nickel Steel Available for Tubing 


No. 2971—A new application of the recently devel- 
oped 9 per cent nickel steel in tubing designed espe- 
cially for subzero temperatures has been announced }y 
the Babcock and Wilcox Tube Co., Beaver Falls, Pa 
manufacturers of the product. This is said to be the 
first time that this high nickel-bearing steel has been 
made available in tubular form. 

Developed primarily to answer the pressure tubing AC 
‘needs of plants handling liquified gases or other low 
temperature fluids, the new nickel steel tubing is said 
to exhibit good physical properties even at tempera- 
tures as low as —320 F. 

According to H. D. Newell, chief metallurgist an¢ 

[Continued on page 216] = 
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BINKS 


COOLING 
TOWERS 


For Air Conditioning Binks 2-D series single fn 


horizonta) towers are avail- 
° e able in 8 standard frame 
and Allied Industries sizes suitable for refrigera- 
tion loads up to 50 tons. 
Twin-fan towers of the 
same type are furnished in 
5S frame sizes for loads up 
to 100 tons. All are suit 
able for indoor or outdoor 
operation as desired. 





Binks offers you a broad selection of 
shop prefabricated cooling towers to 
suit all air conditioning and indus- 
trial needs. 


Write for these Bulletins 


BULLETIN 800: Atmospheric spray cooling towers, single 
and multiple bey units. 30 standard sizes for refrigeration 


loads up to 240 tons. (. : Type “B” Blower Series Cooling 
: Towers. Extremely quiet operation 


BULLETIN 900: Vertical all steel induced draft towers. 
24 standard sizes for loads up to 250 tons. 


Type “S” Atmospheric Spray Cool- 
ing Towers. 


BULLETIN 700: Blower series forced draft towers for 
loads up to 20 tons. Extremely quiet operation. Ideally 
suited for packaged air conditioners. 4 


BULLETIN 600: All steel horizontal induced draft towers 
for loads up to 100 tons. 


BULLETIN 450: Spray nozzles of all types and sizes . . . 
full cone, hollow cone, and atomizing. 


A COMPLETE LINE OF STANDARD SPRAY NOZZLES FOR ALL COMMON INDUSTRIAL APPLICATIONS 


BENS mareracteaine company 


BRANCH OFFICES AND AGENCIES IN ALL PRINCIPAL CITIES 
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[Continued from page 212] 

director of the company’s laboratory, the new product 
may be applied in low temperature work as a substitute 
for 18-8 stainless steel tubing, and it will have particu- 
lar applications in oil refineries and the chemical in- 
dustries. It is also held probable that it can be used 
for special pump tubing in oil wells where salt water 
and hydrogen sulphide in the oil fluid present a difficult 
corrosion problem. Other applications are in the tubes 
for black liquor evaporation (in the preparation of 
waste black liquor for burning in the kraft paper in- 
dustry), for caustic solution evaporation, and for alka- 
line-phenol solution work. 

The new tubing is capable of giving Charpy impact 
values as high as 25 ft-lb, even at the —320 F tem- 
perature. It is claimed the new alloy will offer resis- 
tance to attack by alkaline media and to low tempera- 
ture embrittlement to a greater degree than any other 
nickel alloy steel tubing regularly produced by the 
company. 


Electronic Pressure Measurement 


No. 2972—Utilizing the principle that the electrical 
characteristics of a wire filament change with a phys- 
ical strain, the Baldwin Locomotive Works’ Southwark 
division has developed the “SR-4 Pressure Sensitive 
Device,” which is used to convert gas or liquid pressure 


able in several ranges from 0 to 20,000 psi. Sine. 
is essentially an electronic device it will enable res 
to be transmitted long distances whether for di 
reading, recording, or control. . 

The heart of the device is a very fine filament \ , 
bonded to a hollow metal core against which is exe, 
the gas or liquid pressure to be measured. As 
pressure increases this filament stretches, thus cha 
ing the diameter of the wire and causing measur: 
changes in the electrical resistance of the wire. 


Pneumatic Pressure Regulator 


No. 2973—Designed primarily for manual load 
service in conjunction with pneumatic industrial 
struments, the new “H-10” regulator is said to combi». 
a high degree of 
sensitivity with sta- 
bility and freedom 
from “drift” errors. 

Among the many fea- 
tures claimed are: 
(1) for deadend serv- 
ice the regulator can 
be adjusted to hold 
any air pressure from 
0 to 25 psi within 
0.05 psi regardless 
of vibration or up- 








stream pressure va- 
riation, (2) sensi- 
tivity and _ stability 
are due to the large 
area, nylon - inserted 


to electrical energy for measuring, recording, or con- 
trolling. Its accuracy, 0.25 per cent of full scale having 
been consistently obtained, will mean that the device 
can be used for control operations that heretofore have 
not been possible, says the manufacturer. It is avail- 


fan 





That’s the name for the Johnson belt-driven 
propeller fan shown at left. It’s big and its lusty . 
it has an appetite for work and no job is too tough to handle. 
* Displacing air at a rate of 4,500 to 25,000 cubic 
feet per minute (depending on size) it is capable of giving 
proper ventilation to small or large residences, offices, restaurants, 
factories, class rooms, garages, warehouses or any of a hundred different 
places. * The new 1946 model is now ready for delivery. .. 


sizes range from 24 inches to 54 inches. Order today . . 


Johnson Fan & Blower Corp. 


1319 West Lake Street Chicago. Illinois 
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. and save delay. 


Now supplied 

with shipping 

crate that can be 
used as plenum 

ch b for ec 

ical attic installation. 
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MERCOID VISAFLAME 


THE LIGHT ACTUATED CONTROL SYSTEM FOR 
DOMESTIC AND INDUSTRIAL OIL BURNERS 














































































































































































































































































WE SAID: “TRY IT.’’—They Did. 


Read what they have to say now:— 























“The dependable service we have had through the use of the Mercoid Visaflame 
Control through the past five years has decisively convinced our company 
that it is the safest and most dependable safety contro! we can secure.” 






“We are pleased to advise that we have standardized on the use of Mercoid 
Visaflame Controls—as far as we have been able to ascertain, your Visaflames 
have given satisfactory operation "’ 






“We have done a considerable amount of field experimental work on industrial, 
commercial and domestic equipment and after having made the proper type 
of mounting device to hold the Visaflame Contro/l to meet the requirements 
and teach the organizations the fine features of it we have had extremely 
fine results.” 







“We have no record of any complaints from our customers.” 





“We expect to continue using the Visaflame Control on all our oil fired heaters.” 






There are a number of other convincing testimonials. 




















— 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL. 
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Economical 
THERMOSTAT SETS 





NATURAL and MANUFACTURED GAS 


Finely engineered, field proved packaged sets for 
compact inventory and convenient installation. 
Ideally adaptable to gas-fired boilers, floor furnaces, 


conversion burners and warm air furnaces. 


Set includes type K-3B two-wire gas valve, T-70 


Metrotherm, transformer and 30 feet of cable. 


ADAPTABLE TO L. P. GASES 


100% shut-off is assured by the additional installa- 
tion of an MR-2 electro magnetic thermovalve 
with 26-R Series pilot burner. 


Write for Catalog 52B and Manual FI-101. 


801 ALLEN AVENUE GLENDALE 1, CALIF. 


GENERAL CONTROLS 


FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON « CHICAGO * DALLAS 
KANSAS CITY « NEW YORK * DENVER * DETROIT + CLEVELAND * PITTSBURGH 
HOUSTON * SEATTLE * SAN FRANCISCO * DISTRISUTORS IN PRINCIPAL CITIES 
14-2 
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| above the horizontal center line. Standard frames 32 
| to 505, as well as the three, newly added, larger sizes, 





neoprene diaphragm and to the floating design | 
plug and seat with its freedom from guiding s: 
faces which might become a source of friction dix 
to dirt accumulation, (3) because it is close coupled a 
compact it is suitable for mounting inside an inst) 
ment case or on a separately mounted panel, (4) t! 
body and spring housing are of forged brass and t}, 
plug and seats are highly polished stainless steel wii! 
all other steel parts being cadmium plated, (5) the r 
ulator is provided with a large diameter knurled plas! i: 
knob and fine thread screw requiring six or more turns 
for full range adjustment. 

Ti.is 3 in. diameter x 444-in. regulator is finished 
dull black enamel and can be had in either \%-in. 
‘,-in. standard pipe thread body tappings. It is offere: 


| by the Conoflow Corp., 2100 Arch St., Philadelphia 3, Pa 


| Protected Type Motors 


No. 2974—With the addition of three new fran 
sizes, the Crocker-Wheeler Electric Mfg. Co., Diy 
Joshua Hendy Iron Works, Ampere 1, N. J., announces 
that a complete line . 


| of squirrel-cage, a-c, 
| protected type motors 


from 1 to 200 hp is’ 
offered. Priced the 
same as the conven- 
tional open type and 
rated at 40 C rise, 
full-load continuous 
duty, with a 15 per 
cent service factor, 
these motors are de- * 
signed to provide protection against dripping liquids, 
falling metai chips, and other foreign matter. 
Sizes built in NEMA standardized frames, 203 to 326 
inclusive, have no openings in the frame or shields 


3°6 


are basically the same with the addition of two shielded 


| air exhaust openings in the upper half of the frame 
| 


Rotors in which the bars, end rings, and fans are in- 
tegrally cast in one operation from aluminum alloys ar: 
employed for motor frame sizes 203 to 404 inclusive 
Rotors for the larger sizes have copper bars with 
brazed-on fans and end rings. A patented centrifuga! 
bearing seal is used on all ball bearing motors which, 
the manufacturer claims, permits the use of a softer 
grease for better lubrication and longer bearing life. 

Shown here are the largest and the smallest motors 
of the line. 


Electrostatic Air Cleaner 
for Railway Coaches 


No. 2975—A “Precipitron” unit has been designed b) 
Westinghouse Electric Corp., Cleveland, Ohio, for re- 
moving dust and smoke particles from railway coaches. 
The cleaner, which consumes 75 watts, handles 600 cfm 
of fresh air and 1800 cfm of recirculated air, is shaped 


| to lie flat overhead just inside the head end door. Before 


passing through the electrostatic cleaner, the air is first 
passed through either a cyclone type precleaner or 4 
sieve type filter. The manufacturer states that more 


| than 90 per cent of the total number of dirt particles 


passing through this unit are removed. 
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On this completely rebuilt heavy duty shaper at the Krautter-Weber Tool Works, the 
use of Veelos V-belt provided the following engineering advantages: 1. Eliminated 
overhead motor and overhead belt drive. 2. Provided better speed control... old 
drives had only one speed forward and return. 3. Ended noise and excessive vibration, 


HEN the Krautter-Weber 
Tool Works, Newark, N. J., 
decided to modernize this heavy 
duty shaper—built many years ago 


—it specified Veelos link V-belt on 


VEELOS 


THE LINK 


V-BELT 


Adjustable to an 


y Length 


four vital drives. Efficient speed 
control was a “must” —and, in select- 
ing Veelos, Krautter-Weber chose 
the belt that helps hold machine 
speeds at desired rates by providing 
uniform belt tension and by eliminat- 
ing belt slippage: 

1. Veelos Provides Uniform Belt 
Tension: Veelos patented link con- 
struction permits easy adjustment 
so that each strand of a multiple 
\V-drive carries its exact share of the 
load. All strands constantly work 


together, delivering full power. 

2. Veelos Ends Slippage: Quick, 
easy adjustment of Veelos ends belt 
slippage ... keeps machinery run- 
ning at full speed and assures full 
productivity. 

To modernize old equipment... 
to assure Maximum service on new 
equipment . . . to replace V-belts on 
any equipment... specify Veelos. 
A Veelos engineer will gladly assist 
and 


you—just write arrange 


an interview. 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PA. 





Adaptable 


to any Drive 
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| Fuel Oil Pump 


IF No. 2976—A rotary pumping unit for handli: 
hao - your plans for tomorrow bunker C fuel oil and liquids of similar characteristi 


: | has been put into production by the Blackmer Pump C 
include A IR CONDITIONING | 1920A Century Ave., S. W., Grand Rapids 9, Mich. T 
pump is bronze fitted and operates on the “bucket d 
INVESTIGATE hoe | sign” (swinging vane) principle. It is said to be se 
adjusting with respect to wear so that there is no | 


TANNATE-ROCKWOOD DRIVES in capacity during the life of the “buckets” which m 

be readily replaced when worn. The power unit is 

... TODAY gear-head motor of 50 hp with a speed of 150 rpm 

the drive shaft connected to the pump by a flexi! 

coupling. The capacity is 500 gpm at a pressure 
125 psi. 





| Steel Bar Stock Valves 
No. 2977—A series of carbon steel and stainless 
steel bar stock valves, ranging in size from \% to 1 i: 
has been announced by the Kit- 
son Co., 1500 Walnut St., Phila- 
delphia 2, Pa. All of these valves . 
are equipped with stainless steel 
stems and may be obtained with 
either carbon or stainless steel 
bodies. They are designed for 
use in high pressure lines han- 
dling air, gas, oil, gasoline, or 
any other liquid and the stainless 
steel bodied valves are recom- 
mended by the manufacturer for 
use where the gas or liquid being 





Since the heart of an air-conditioning system is the 





power plant, the success of the system depends upon =| pandied would attack carbon 

a reliable, trouble-free drive. | steel but would not affect stainless steel. The valve con- 
: : ; struction is such that when it is fully opened and under 

Tannate-Rockwood Short Center Drive efficiency is pressure, the stuffing box can be replaced. 


due (!} to the pivoted Rockwood base and (2) to 
th . A ic Fokmate Sot: losthes toe a eo 
e high capaci annate flat leather belt. Varia- . a ie ss ‘ ae 

' "9 P Y ; ; No. 2978—A self-lighting, self-extinguishing acety- 
tion in the load is immediately compensated for by | lene torch that ignites with the pull of a trigger and 
the weight of the motor on the pivoted base, which extinguishes on its release is claimed to effect substan- 
tial savings in gas consumption for such operations as 
soldering, silver brazing, light brazing and lead burn- 
Thus, there is no interruption in the transmission effi- | ing, as well as in aluminum soldering, sheet metal work, 
ciency of the Tannate leather belt, which is designed low temperature welding, tinning, paint removing, and 


: neral equipment repair work. 
to grip tightly, run smoothly and pull steadily. Saat PRUE Wor 


automatically adjusts the belt tension. 


Consult Rhoads Engineering service. Let us tell you 
about Tannate-Rockwood Drive applied to your air- | 


conditioning problems. 


RHOADS 


The self-extinguishing feature is said to eliminate 


SHORT CENTER DRIVES fire hazards caused by careless operators who are pron¢ 

to leave torches burning rather than shut them off and 

relight when needed. Variations in flame temperature 

| from 950 to 2000 F are obtained by adjusting a pres- 

J. e. RHOADS & SONS sure regulator. The gas gun is manufactured by the 

35 North Sixth Street Philadelphia 6, Pa. | Century Aircraft Co., 5601 W. Century Blvd., Ingle- 
Established 1702 + NEW YORK . CHICAGO . ATLANTA wood, Calif. 
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RESEARCH AIR FILTERS 


PRODUCT OF 
RESEARCH PRODUCTS CORPORATION MADISON 3, WIS. 
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Water Separator 
muck from fuel oils at storage tanks, fuel trucks, dies: 
rolal- Me OPT RED'S - 
Being a little over 2 ft long, it can be mounted o 
” shown servicing is possible with no shutdown of th 


ad No. 2979—The new “E-25 Excel-So” water separa 
is design to remove dirt, water, an 

As f | M p L E _ tor and filter is designed ‘ 
engines, barges, water terminals, and many other plac« 
where diesel oils or gasoline are handled or store 
as a Water Wheel . | trucks or in crowded compartments, and its capacity i 
25 gpm. With the water valve and interconnectio: 

a 

° | system. Other, more compact, units are available wit 
id the dump valve located inside the accumulator leg. 






That’s 
the reason 
for the 


LOW COST 


and 


ACCURACY 
The manufacturer states that due to combined coales- 


of the 
D i) § Oo cing, settling, and filtering, water in amounts up to 6 
| per cent of the rated capacity can be removed con- 


tinuously and automatically and that gasoline 99.999 
per cent water-free has been obtained in government 






ROTARY CONDENSATION METER 


tests. 
Wh ine re » . P The evenly bedded, deep, coalescing media also traps 
; he amezanarts — © co —— con — from solids. With clean fuels, the media will last indefinitel) 
e ss nes in a u in _y ° . 
od “ . oS no matter what the water content, and when handling 


you can measure your steam consumption accurately 


with fnsupedsdive ABGOD Metery Confenention Meters. dirty fuels, the media can be replaced quickly with an 


inexpensive repack whenever required, says the manu- 


These low priced meters detect steam losses and are facturer. 
ae yas o e we wheel—so reg that the slight- For refineries, pipe lines, or other large installations 
s i ndensate is rec i i . : : . - . : 
: Se ee on direct reading units are available in sizes up to 1500 gpm capacity with 
: counters. . . 
: practically any valve arrangement or safety features, 


| and with API-ASME construction. These water sep- 
arators are offered by the Flotrol Systems, Inc., 385 
Gerard Ave., New York 51, N. Y. 


Tell us the maxi- 

t mum pounds of con- 

, ADSCO 
densate per hour or FLOW METER 
the square feet of For measurin 

: ; the flow o 

equivalent direct vedi steam, water... na 

ation in the building or gas, no other 
d “se meter is so sim- 

or department to pie or rugged. 
: ecommended 

metered and we will where a 24 hour 
tell you how surpris- visual chart rec- 

F : 7 ord of flow, an 

ingly little it will cost indication of the 

2 * pressure and a 
to put your steam con oe Re 
sumption on a sound’ the flow through 

a the line is de- 
accounting basis. Ask sired. 


for Bulletin 35-80 and 


Improved Gasketing 

No. 2980—An improved type of gasketing is an- 
nounced by the Products Research’ Co., 634 S. Western 
Ave., Dept. A41, Los Angeles 5, Calif., called “Chrome 
Lock.” This material has been used extensively in the 
ventilation and forced draft blower systems of battle- 
| ships, destroyers and other vessels. | 
Among the many advantages claimed by the manv- ) 
| facturers for this product are flame resistance, fuel re- , 











No. 35-83H.P. sistance, rust-inhibition, anti-wicking, non-oxidation, 
non-hygroscopic, compressibility, longer life, cushion- ) 

sa : ing, ease of handling and lower costs. It is, say the 
AMERICAN DISTRICT STE AM CoM PANY manufacturers, the only gasketing that offers adhesion 
NORTH TONAWANDA, NEW YOR to metals without cementing the gasket to the flange 
of "UP-TO-DATE Steam Line Equipment For Over 65 Yeors assuring a positive seal. 
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PERFORATED DISTRIBUTION PLATE 


ADJUSTABLE VALVE + 


~ CONTROL PLATE AND FRAME 


for heating, ventilating and air conditioning 


Uniform, draftless air distribution provided by 
Multi-Vent panels assures superb comfort. Con- 
ditioned air enters the occupied spaces through 
the large area perforated ceiling plate of the 
Multi-Vent panel, delivering air at low velocity, 
accomplishing complete dilution with room 
air, and producing a very gentle flow of air 
around all occupants. 


Design. Multi-Vent panels are ceiling panels 
consisting of (1) the control plate frame, which 
is mounted in the duct at the ceiling; (2) the 
orificed adjustable air valve, which may be set 
for the quantity and velocity of air delivery 
needed; and (3) the perforated distribution 
plate of large area, providing widespread, gen- 
tle, uniform delivery of conditioned air. 


Simple Installation. Multi-Vent panels are 
mounted in the duct, flush with the ceiling, or 
in exposed duct work, flush with the bottom of 
the duct. The Multi-Vent panel goes into place 
as a unit, is easily handled, and is provided with 
felt seals around the panel frame to prevent air 
leakage from the duct. 
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Easy Adjustment. The air valve in each Multi- 
Vent panel is adjustable, allowing the quantity 
of air and the velocity of delivery to be varied to 
produce the comfort zone rate of air motion 
and degree of temperature desired by occu- 
pants. Adjustment is simple, and when the de- 
sired balance is obtained, adjustments are 


locked in place. 


Easy Servicing. Both perforated distribution 
plate and upper control plate are hinged for 
easy access for cleaning. The downward flow of 
air from Multi-Vent panels prevents dirty ceil- 
ings. The perforated distribution plate can be 
rermnoved for washing or painting. 


Superb Comfort. Multi-Vent panels provide 
uniform, draftless air distribution at low veloc- 
ity, with adjustment available to suit indi- 
vidual preferences, resulting in maximum com- 
fort for occupants in all seasons. 

Bulletins describing Multi-Vent applications 
and performance will be sent upon request. 


THE PYLE-NATIONAL COMPANY 


134-58 NORTH KOSTNER AVE. + CHICAGO 51, ILL. 
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SCHAUB 3.2", SYSTEM 


@ When your boiler can get back hot con- 
densate (up to 210°), you are receiving 
maximum efficiency and economy from 
your heating plant. And you add to that 
advantage when you can maintain a con- 
stant water level for uniform steam pres- 
sure and steam space in the boiler. 


The Schaub Boiler Return System makes 
this possible. This system provides for: 












1. Uniform boiler water level automat- 
ically maintained. 

2. Return of all high and low pressure 
condensation as hot as 210° without 
vapor binding. 

3. Addition of necessary make-up water 
automatically. 


4. High and low water fuel cut-off pro- 
tection, and high and low water alarm. 












All these features mean fuel savings and 
increased efficiency for your equipment. 
Don't be without the advantages of the 
Schaub Standard Boiler Return System. 









FRED H. SCHAUB ENGINEERING CO., INC. 
680 N. Orleans Street, Chicago 10, lilinois 
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MAKE YOUR BOILER AN 
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Cast Iron Cooler Element 


No. 2981—Using experience gained during the » .r 
in producing units that cooled highly concentrated s 
phuric acid from 475 F to 175 F or lower in maki y 
high explosives, the National Radiator Co., 221 Centra! 
Ave., Johnstown, Pa., has developed its new U-cast ha 
pin cooler element for peacetime applications. The unit 
is used for cooling any liquid, but is said to be es 
cially adapted for cooling acids or strong alkalies under 
extreme conditions. 

The elements in these applications are submerged |: 
the solution and the coolant, usually water, is passed 
through the element itself. The sections of the unit are 
cast of gray iron that is claimed to be resistant to 
attack from both the solution and its fumes. 

The manufacturer states that the coils formerly used 
in the acid cooling vats of munitions manufacturers 
had to be completely replaced at least every three 
months, whereas after months of service in the same 
vats, the new cast iron elements showed no corrosion 
either above or beneath the liquid line. In some cases 
a small amount of sulphate deposit formed above the 
liquid line, but a coating of acid-resistant paint elim- 
inated this. The cooling capacity and efficiency of the 
new elements were as satisfactory as or better than the 
coils formerly used, the plants reported. 


Rubberized Glass Cloth Duct Material 


No. 2982—A new material, “Airtron,” created dur- 
ing the war and used extensively in aircraft heating 
and ventilating is now offered , 
for use by other manufacturers 
as a ducting for hot or cold air. 
It is made of glass cloth im- 
pregnated with synthetic rub- 
ber and is said to provide high 
insulation qualities as well as 
great flexibility. Other features 
claimed are: (1) the flexibility 
makes it adaptable where vibra- 
tion is present; (2) it will 
withstand temperatures from 
—60 F to 300 F without change 
in properties and will stand 
over 50 psi internal pressure at 
all temperatures; (3) it is un- 
affected by air, light, water, gasoline, oil, and all but 
concentrated mineral acids. 

The material is fabricated in tubes from 1 to 6 in. 
in diameter and in any length desired, as well as in 
specialized shapes where required for unusual installa- 
tions. The manufacturer, Arrowhead Rubber Co., Dept. 
B-52, 2244 E. 37th St., Los Angeles 11, Calif., considers 
that many applications for this product will be found 
in heating, ventilating, and air conditioning in the 
transportation field, in stationary installations, and for 
specialized commercial and industrial processes. 





Special Pipe Fittings for Low Pressure Drop 


No. 2983—“WeldOlet” fittings played an important 
part, says the manufacturer—Bonney Forge & Tool 
Wks., 350 Green St., Allentown, Pa.—in solving a pres- 
sure loss problem on the continuous gas furnaces manu- 
factured by the Selas Corp. of America, one of which 
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This No. 60 Smith oil-fired boiler 
notonly heats Lombard Governor's 
new plant but furnishes process 
steam as well. Header type cast-iron 
construction minimizes breakdown 
possibilities while assuring lowest 
maintenance costs. 
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The Lombard Governor Corporation of Ashland, Mass., are manufacturers of governors, valves, 
pumps and other industrial equipment. 


With most modern small and medium sized factories buying power, 
it becomes increasingly desirable to install a boiler plant which will 
operate with maximum flexibility, yet require a minimum of atten- 
tion. The hundreds of H. B. SMITH cast-iron boilers installed in 
factories during the war years provide the answer to this problem. 


Operating efficiently with oil, coal or gas, H. B. 
SMITH boilers not only handle heating loads but in 
many cases take care of process steam, air conditioning 
units and domestic hot water as well. 


Architects, engineers and contractors who will be 
judged by the operation of the equipment they recom- 
mend will do well to profit by these war-time ex- 
periences and specify a known quantity in boiler per- 
formance ...H. B. SMITH. 


—S mith_ 


CAST-IRON BOILERS 


THE H.B.SMITH COMPANY, INC., WESTFIELD, MASS. 
Branch Offices and Sales Representatives in Principal Cities 
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INSULATE EVERY 





Saves 75°%, of Bare Duct 
Heat Loss. 


* ude Ali Le idk a4 | 2odex le« r 
Thermal Insulating Effi- 
ciency of 70%. 
. 
FOR A BALANCED AND 
K Factor .27 B.t.u. rae)“ bi folded ahe).i 7 Gil), me); 
. AIR CONDITIONING SYSTEMS 


Frictional Resistance F — 
0.0001322. 


Deadens Metallic Noises. 


- 
Absorbs 70% of Air 
Borne Noises. 

oe 


Prevents Condensation. 
- 


Complete for Easy In- 
stallation. 


DUX-SULATION is the As- 
bestos Protected Insulation 
Felt that excels in every oper- 
ation from cutting to finishing 
and insulates against heat, 
cold and sound. It is a proven 
product designed and devel- 
oped especially to be the 
most satisfactory and efficient 
insulation for Ducts. 


DUX-SULATION is approximately '/2" thick and is composed of 
millions of fine flexible fibres fabricated into a Felt of unusual 
strength. The fineness of the fibres and the manner in which they 
are built up gives you the many dead air spaces so necessary for 
high thermal insulation and sound absorption. 


A heavy Asbestos membrane is woven into the Felt body just below 
the soft surface which gives you the protection of fire-proof Asbestos. 
The outer or top surface is a heavy woven fabric through which the 
fine fibres are worked so that the very top surface is finished into an 
attractive sound absorber. 


DUX-SULATION can be applied to round pipes, rectangular ducts 
or irregular surfaces. 
and abrupt angles. It sweeps over the duct work as though it were 
a part of the sheet metal itself. When the tape is neatly applied 
to the corners and the joints, you have a very attractive completed 
job that harmonizes with almost any surrounding. 


To 


141 WEST 
Boord Wabash 8220 





GRANT WIL SON INC 





22nd Fi Phone 


of Trade Bidg 


Send Bulletin No. 407-P containing the full story of 
DUX-SULATION—the all purpose insulation. 


a 
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| small automobile, it 


| 


It bends in any direction, even to very sharp | 





is shown here. The precise operation of this proc 
heating equipment demands full burner operation ; 
efficiency. However, teo great a gas pressure drop \ 
experienced between the burner manifold and 


burners, and tests indicated that the major loss occur) od 
between the manifold and the outlet end of the valve A 
different type of valve was installed but the loss \ 
still too great so that these fittings (incorporating f 
nel shaped inlets) were used in place of nipples welded 
to the burner manifold. 





The manufacturer says that the problem was elim- 
inated through the use of these fittings which eliminat: 
“dead” spots and provide full flow capacity. 


Small Gasoline Engine 
of Welded Construction 


No. 2984—-A new automobile engine hardly bigger or 
heavier than a standard typewriter and weighing on! 
59 Ib but developing 26 hp has been announced by Cros- 
ley Motors, Inc., 
3289 Spring Grove 
Ave., Cincinnati 25, 
O. While it will be 
used to power a 


is available for many 
uses including re- 
frigeration and air 
conditioning equip- 
ment, motor gener- 
ators, pumps, and 
small auxiliary pow- 
er plants. 

The cylinder block 
is made up of light walled alloy steel tubing for 
cylinders and cam follower guides, and of sheet steel 
stampings for the cylinder heads, intake and exhaus' 
ports, valve cases, and water jackets. The parts are held 
in place by shrink fits, spot weld or crimping operations 
The assembly is then copper brazed in a special furnact 
at 2060 F. Low cost, light weight, and high efficienc) 
are among the advantages claimed for this unit which 
was developed during the war for the Navy. 





the 
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LEEDS & NORTHRUP COMPANY | 


Measuring Instruments - Telemeters - Automatic Controls - Heat-Treating Furnaces 
4969 Stenton Avenue, Philadelphia 44, Penna. 


g WO cb es occececese sneenes Phone [ancock 
poster 7 oo = , cccces ROR Washington 7Ts24 
CHICAGO 1: 307 N. Michigan Ave.........--. wteeeeee Phone Content 3438 
CINCINNATI a an Mt 4 and Walnut St. ‘ ‘ao ee a 

. 5: 1 uc WOsccoccccccccsccesceses } 
Caer Ss: 7430 Second Boulevard............- - . Phone Madison 8737 
HARTFORD 7 (WEST): 10 N. Main ss ka based Phone Hartford 32-4474 
HOUSTON 2: 1314 Texas Ave. at Austin St.......... Phone Preston 4022 


OFFIC 
2324 


ES 

LOS ANGELES 11: 4820 Loma Vista Ave..........Phone Jefferson 6244 
NEW YORK 17: 60 EB. 42nd St................. Phone Vanderbilt 6-4183 
PHILADELPHIA 44: 4969 Stenton Ave r hone Michigan 4900 
PITTSBURGH 12: 119 Federal St., N. &............... Phone Cedar 2813 
Fe .. Fa 4. CS URES Phone Newstead 4404 


SAN FRANCISCO 5: 116 New Montgomery 8t.. 
TULSA 8: 4th and Main Sts 


-.«++-Phone Sutter 0423 
DpEBESESubeeecass soenccs Phone Tulsa 4-3720 





INSTRUMENTS FOR THE 
BUILDING ENGINEER 

No method for measuring tempera- 
tures fits the specific needs of air 
conditioning as does the three-lead, 
null-type resistance thermometer 
method. 

The L&N equipments which em- 
ploy this method consist of Micro- 
max Recorders or Indicators, with 
Thermohm electrical-resistance ther- 
mometer bulbs as temperature de- 
tectors. 


THERMOHMS ARE SENSITIVE 

Thermohms can be placed any- 
where—in rooms, air ducts or water 
lines .. . and are outstandingly sens- 
itive and durable in any service. 
They are connected by a simple elec- 
trical wiring to the instruments, 
which are at a central location. Dis- 
tance between instrument and 
Thermohm may be as large or small 
as desired. Instruments may be: 
Micromax Recorders, Strip-Chart 
for up to sixteen Thermohms, or 
Round Chart fot related tempera- 
tures such as inside and outside, wet 
and dry bulb, or temperature of in- 
coming and outgoing air or refrig- 
erant. Indicators may be included, 
with switches for any number of 
Thermohms which may or may not 
normally be connected to a Micro- 
max Recorder. 


RELIABILITY AND ACCURACY 

Reliability of operation is the prin- 

cipal characteristic of this equipment. 
It is strongly made; put together 
snugly and rigidly; built like a ma- 
chine-tool. The complete system is 
easy and economical to install and 
operate. Thermohms are _inter- 
changeable and if ever damaged can 
be replaced without disturbing wir- 
ing or returning anything to the 
lactory. 
_ L&N Resistance Thermometers make 
it possible to operate efficiently; to 
maintain comfort or correct process at- 
mosphere constantly . . . so that maxi- 
mum return is realized on the condi- 
tioning investment. 

These equipments are described in 
our 48-page Catalog N-33C, which 
will be sent on request. If you have 
a specific problem, outline it and we 
will send specific recommendations. 
Jrl Ad N-225(4) 
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dicator. 





This L&N family of instruments 
comprises (top to bottom): 
Strip-Chart Micromax Record- 
er, Round Chart Micromax Re- 


corder, Non-Recordin 
max Controller, L&N 
dicator and L&N Portable In- 


INSTRUMENTS AND CONTROLLERS 
FOR THE POWER ENGINEER 

For heating plants and similar in 
stallations we supply L&N Type P 
Combustion Control to regulate the 
firing with dependability, sensitiv 
ity and economy. Entirely electri 
cal, it can be installed by any com 
petent electrician and used by any 
fireman. See Catalog N-01P-163 





All that you want a CO. Recorder 
to be, you will find in the Micromax 
COz Recorder—it’s dependable, sensi- 
tive, accurate, and as easy to care for 
as a temperature recorder. You or 
your. fireman can save fuel by having 
this Recorder where it can be read at 
a glance, every day and all day. See 
Catalog N-91-163. 





If you have a Smoke Ordinance a 
Micromax Smoke Density Recorder 
can show you the truth about stack- 
smoke, and record it for your informa- 
tion and protection. 


MICROMAX FOR TEMPERATURE RECORDS 

Temperatures of steam, air, oil, 
water and flue gas are recorded with 
economy, accuracy and dependability 
by Micromax Recorders, either Strip- 
Chart or Round Chart, shown at left. 
Strip-Chart can handle as many as 16 
thermocouples or Thermohm resist- 
ance-thermometer bulbs; and can 
record in as many as 6 colors; it 
records with outstanding clearness be- 
cause of its wide chart and highly 
micro-responsive mechanism. Round- 
Chart Micromax concentrates on one 
or two thermocouples or Thermohms, 
but can be read from across a large 
room. 


Simplicity of operation, with the 
high accuracy required of a test in- 
strument, are the features of L&N 
Portable Indicators; ask for catalogs. 


INSTRUMENTS FOR TESTING, 
RESEARCH AND TEACHING 


We manufacture Electrical Measuring 
Instruments of dependability, precision 
and sturdy construction, for practically 
any laboratory need. Included are: 


Wheatstone Bridges 

Photometers Kelvin Bridges Standards 

Galvanometers A-C Bridges Test Sets 
Dynamometers 


Ask for Broadside E. 


Micro- Potentiometers 


227 








Fly Ash Removal System 


No, 2985—Until recently the electrostatic precipitator 
known as the “Precipitron” has confined dust collecting 
activities mostly to offices, home, and factory process 
or assembly rooms. Last year Westinghouse Electric 
Corp., Cleveland, O., combined it with a Prat-Daniel 
cyclone type mechanical dust collector to do the heavier 
job of trapping the fly ash from the stack of a large 
power station 

All of the gas and dust enter the mechanical co!- 
lector. This collector is made up of vortex tubes that 
spin the gas at high velocity. The centrifugal force, 
says the manufacturer, removes the large particles. 
The gas leaving the vortex tube is still spinning at a 
great speed so that the remaining dust is concen- 
trated near the inside wall of the tube. By skimming 
off the part of this gas-dust mixture nearest the 
wall, only 6 per cent of the dust is expelled directly 
up the stack. The skimmed portion of gas and dust 
is conducted into the precipitator which is said to 
remove 90 per cent of the dust passing through it. 
The remaining dust, constituting 1 per cent of the 
original, and the gas are discharged into the stack. 
According to the manufacturer, the dust emanating from 
the stack then is 7 per cent of the total so that the 
overall efficiency of removal is 93 per cent. 


Small Electric Motors 


No. 2986—A new line of small electric motors has 
been announced by Eastern Air Devices, Inc., 130 Flat- 
bush Ave., Brooklyn, N. Y. These motors, which are said 





HE new Airtherm Space Heater provides 
an even distribution of heat to all parts of 
the building through high velocity nozzles — 
is installed with a minimum of installation 
costs and requires practically no maintenance. 
Thenew Airtherm Space Heater isavailablein 
3 models —for floor mounting (as illustrated) 
or horizontal or vertical suspension. Choice of 
gas or oil burners on all models. Capacities 
from 650,000 to 1,950,000 BTU’s per hour. 


to incorporate improvements in noise reduction a 
bearing lubrication, are designed for various vu 
among which are small fan and blower applicati 
The 115 volt, 60 cycle, single phase motors off: 
aré of the capacitor, shaded pole, and synchror 
types and are available from 1/300 to 1/10 hp. 


New Service for 
Heating Industry 


No. 2987—The Marsh Tritrol Co. has broadened 
activities and will now distribute the heating special 
distributed by Jas. P. Marsh Corp. along with 
“Tritrol” regulator. In keeping with the broade: 
operations, the firm name is being changed to Mars} 
Heating Equipment Co., with main offices at 212 
Southport Ave., Chicago 14, Ill. James Emmett, 
will head the staff as vice-president in charge of sales 

Aimed at rehabilitating old heating systems and pro- 
viding modern, efficient systems in new buildings, the 
company will offer service developed to cover both ths 
distribution phase and the control phase of heating sys- 
tems. In the distribution phase there is available a 
complete line of steam traps—radiator traps, float traps 
thermostatic traps, combined float and thermostati: 
traps, inverted bucket traps—also venting devices, 
radiator air valves, and packless radiator inlet valves 
In the control phase, the regulator, which is designed to 
keep heating in step with outside temperatures and t 
program heating in accordance witif hours of activity 
in the building, will spearhead the,new service. 





Wve for bulletin describing this new, 


efficient, money-saving heater, in detail. 


AIRTHERM 


MANUFACTURING COMPANY 
711 S. Spring Avenue «¢ St. Lovis 10, Missouri 
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The only quick, convenient direct-read- 
ing means of checking air motion in 
ventilating, drying, air conditioning, 
and similar installations is with the 
Alnor Velometer. This instrument gives 
reliable information so easily that engi- 
neers and service men are encouraged 
to take complete data, for correct and 
efficient operation. 

With the Alnor Velometer instan- 
\ taneous direct readings of air speed are 





measured in feet per minute. With it 
checking draft, leaks around doors and 
windows, or in ducts, measuring veloci- 
ties at outlets or in ducts is simple and 
convenient. Anyone can use the Velo- 
meter—without calculations, leveling, 
timing, or other time-consuming con- 
versions. 

The Velometer is made in several stand- 
ard ranges from 20 fpm to 6000 fpm, 
and up to 5 inches static or total pres- 
sure. Special ranges available as low as 
10 fpm and up to 25,000 fpm velocity 
and 20 inches pressure. Extension jets 
permit accurate readings in many loca- 
tions that would be completely inacces- 





Tho Mince Velemeter \ sible with other means of measurement. 
4 Write for Velometer Bulletin. 
S \ 
rant? en CSI atime 
heii atin’ 
_ We gure” Ry eter \ 
. cd \ 
yele 





ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LASALLE STREET 
CHICAGO 10, ILLINOIS 
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New TENNEY 


adulesitiit Expansion 


offers these 
features 





® Has no Feeler Bulb 


® Not affected by box tem- 
perature, entering warm 
air, or warm suttion lines 

® Responds instantly to 
changes in suction vapor 
conditions 

® Maintains close super heat 
control 

® External equalizer unneces- 
sary 


—compensation for pressure drop 
HALF ACTUAL SIZE in evaporator designed into vaive 
. n 
Model TS-1 TENNEY Thermostat- ° No sticking or binding 


ic Expansion Valve, for Stand- 


ord Commercial use, such as ® Exact sizing of valve to job 


Air Conditioning, Display Cases, pppoe vag mrene A time tag In cen- 
Refrigerators, ett. Sectional trol 

view, showing new construction ¢ wo over-feeding or under- 
and design features. feeding (“valve swing”) 


These and other features of * No special installation re- 


this New TENNEY Thermo- quired 


—to prevent loss of contro! by con- 


static Expansion Valve stamp densing of bulb contro! fluid in 
it as the first forward im- . vil ve 

. . Cleses completely above 
provement in expansion valve dclaiie etepetative Ger 
design in 20 years. New sure 
Valve has been so engi- © Eliminates all special 
neered as to overcome pre- “charging” and “cross- 
viously encountered expan- SE Goan.» ga 
sion valve disadvantages. perature range 


Particularly adaptable to modern evaporators with forced 
air, small tubes, short passes and distributor header com- 
binations. Also ideal for small evaporators or modern close 
coupled coil and machine combinations. 





COW OUTLET Diagram showin how 
TO VALVE New TENNEY Thermo- 
static Expansion Valve in 
connected in tine with 
the evaporator. 

































, Distributors and representatives now being estab- 
lished in principal cities. A few desirable terri- 
tories still open. Send for special bulletin, prices 
WOINE SS and discounts. 


TENNEY ENGINEERING, INC. 





26 AVENUE B + NEWARK 5, N 
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| operation and exceptional free- 


| switches. There are 6 standard 





Open Blade Snap Switch 


No. 2988—A new type smaller size open blade s: 
switch, identified as “Model M’’, has been developed 
fill the need for a compact, sturdy, 
popular priced switch for vertical © 
mounting. Designed for compactness, 
for mounting in multiples as well as 
singly, the operating blade, center 
blade and patented rolling springs are 
made of a heat treated beryllium cop- 
per. Overal] dimensions are approxi- 
mately 113/32 « 11/64 « 5/16 in. 
Standard operating pressure is 6 to 10 oz. 
is furnished for single pole, normally open, norm: 





closed, and double throw circuits. Acro Electric (¢ 
'1392 Superior Ave., Cleveland 14, O., is the mar 


facturer. 


Time Switch 


No. 2989—-A new “Series TS3” time switch, wh 
was developed during the war is now coming of + 
production lines. Except for 
motor and gearing it has only 
two moving parts. As a conse- 
quence this time switch is said 
to provide regular, dependable 


dom from repair and attention. 

The unit is powered by a 
“Telechron” motor and gear 
train. Heavy duty, totally en- 
closed switches are used in 
heavy duty models. The light 
duty models are equipped with 
enclosed dustproof snap 





models available and 35 amp, 
extra heavy duty models may be obtained on specia 


order. 


The switch is designed for many uses including start 
ing and stopping stokers or oi] burners. It also may | 


,used for controlling electric signs, commercial light 
ing, fans, blowers, pumps, motors, valves, gas burners 
|ete. It is manufactured by the Miller Heat-O-Meter (© 


1434 W. Atkinson Ave., Milwaukee 6, Wis. 


Metal Surface Preparation 


No. 2990—The Amercoat Div. of American Pipe and 
Const. Co., P.O. Box 3428, Terminal Annex, Los An- 
geles 54, Calif., announces two new products suppl 
mentary to their line of plastic coatings. 

“Amercoat No. 59”-—surface preparation for zinc, 


|a treatment for galvanized metal surfaces prior to 


plication of a protective coating. 

“Amercoat No. 60”—surface preparation for coppe! 
and brass, is a similar treatment for these metals. 

These surface treatment solutions are for use wher 
shot or sandblasting are impractical. The resulting ad 
hesion of the protective coating is said to be excellen 
where applied over a zinc, copper or brass surface pro! 
erly prepared by these methods. 
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IMPROVE YOUR KNOWLEDGE 
OF AIR CONDITIONING 





$2.00 














SEND TODAY FOR 


Samuel R. Lewis’ 


“AIR CONDITIONING 
FOR COMFORT" 


288 Pages—6!/,” x 9!/,”—lllustrated— 
Cloth Bound—$2.00 


Here is a book that presents—in simple, readily understand- 
able form—every kind of information necessery for an accurate 
and thorough knowledge of air conditioning principles, equip- 
ment, and practices. Written by S. R. Lewis, a widely-known 
consulting engineer who has been active in air conditioning 
work for more than thirty years, it deals with all angles of the 
air conditioning subject from the practicing engineer's view- 


point. The designing procedures explained in the book are, 
CONTENTS for example, in every detail the same procedures employed 
CHAP. i—Terms used in Air Conditioning today by the author's own organization. 
CHAP. 2—Heat and Air 
CHAP. 3—Air Conditioning Standards Featuring this third edition are chapters on phases of the subject 
CHAP. 4—Alr Conditioning ond the Human Body not previously treated, including noise control, air conditioning 
eat. Gucliad Pemnteccetrte Tobie ent Gtart measurements, air conditioning standards, fire protection codes 
ed and operating suggestions. Several complete examples of cor- 
i rect design procedure are given, together with forms for 
CHAP. 7—Heat Transmission Through Barriers 4 < " . 
recording the design data, the proper filling-in of which are 
CHAP. 8&—Ventilation, Solar and Appliance Heat explained step-by-step. 
CHAP. %—Heating Systems 
ao The chapter devoted to Psychrometry presents nineteen differ- 
ee ee ae ee ent formulas for psychrometric calculations. In illustrating the 
CHAP. |2—Refrigeration and Refrigerants = " 
n : correct use of these formulas, Mr. Lewis applies both the psy- 
— —_ chrometric tables and chart in order to render both devices 
CHAP. ——~ ~~y Evaporators and thoroughly understandable. 
uxiliaries 
CHAP. 15—Record Forms for Heating and Cooling 
I di ch canara OF VALUE BOTH AS A REFERENCE AND TEXT 
CHAP. 17—Water in Air Conditioning Engineers in air conditioning will find the “Air Conditioning for 
CHAP. 18—Nolse and Its Contro! Comfort" invaluable as a reference book, while salesmen, stu- 
CHAP. 19—Alr Conditioning Instruments and dents, and others may rely on it to give them a clear knowledge 
ae f fundamentals, and of air conditioni thods and 
Sl tates eae akin of fundamentals, and of air conditioning methods an 
10” x 16” Psychrometric Chart. Inside Back Cover equipment. 


Send for a copy today. We know you will consider this volume 


one of the most readable and complete books on the air con- 
ditioning science you have yet seen. You will risk nothing in 
ordering a copy, for you will be privileged to return it for a 
refund if for any reason it should prove unsatisfactory. Use the 
coupon at fhe left to order your copy now. 


KEENEY PUBLISHING COMPANY 
6 N. Michigan Ave. Chicago 2, Ill. 


KEENEY PUBLISHING COMPANY 


6 N. Michigan Ave., Chicago 2, Ill. 


Enclosed is $2.00 for a copy of AIR CONDITIONING FOR 
COMFORT. If this book should prove unsatisfactory. 
| will return it within 15 days for a refund 


NAME 


STREET 





CITY & STATE 
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High Pressure Pump 


No. 2991—A new, low capacity, high pressure 
pump, suitable for thin liquids or water up to 500 psi 
and viscous liquids and oils up to 1000 psi, has been an- 
nounced by the Bump 
Pump Co., La Crosse, 
Wis. Designed to op- 
erate on vacuums up 
to 27 in., the flow is 
said to be constant re- 
gardless of pressure. 
It is also designed so 
that impellers may be 
changed to handle any 
capacity from 60 to 
480 gph and is fur- 
nished with standard 
foot mounting as illustrated. 

Among the optional features offered are: (1) 
intake and discharge or intake and discharge on the 
face plate, (2) mechanical seals or the conventional 
type packing, (3) bronze sleeve or ball bearings, (4) 
bypass with pressure relief valves, (5) construction in 
a variety of materials such as cast iron, bronze, and 
stainless steel. 





side 


Pipe Corrosion in Buildings 


No. 2992—A corrosion research exhibit which is used 
to demonstrate the effects of water on the pipes in 
buildings together with modern methods of combatting 
corrosion troubles is now open at the Water Service 
Laboratories, 423 W. 126th St., New York City. 





Many samples of corroded pipes, taken after exa 
ination of more than 8000 multi-story buildings, dem: 
strate the effects of corrosion in iron and brass pi; 
A fact, says this company, which is often overlook 
is that the durability of various pipe materials is a 
dependent upon the composition and characteristics 
the water handled. 


Silicone Greases 

No. 2993—Two new silicone greases which are said 
be serviceable in ball bearings operating at speeds 
to 10,000 rpm and which are subject to bleeding of | 
than 2 per cent after 16 hours of operating at 230 
have been announced by the Dow Corning Corp., P. 
Box 592, Midland, Michigan. One of them, “DC3 
is said to be effective over a temperature range of - 
to 300 F while the other, “DC44,” is serviceable at t 
perature ranges from —4 to 345 F. 


Plastic Seals 


No. 2994—A new type of plastic compound said 
offer many possible uses, particularly in making seals 
that are air tight and water tight, has been develop: 
by the General Electric Co., Plastics Div., 1 Plastics 
Ave., Pittsfield, Mass. This material was developed to 
seal the ends of metal tubing to keep the interior free 
of dust and moisture while being shipped, stored, or 
handled. New uses are being discovered daily, the most 
recent ones being lead markers on wires and cables 
Completely water resistant, they are being used on air 
conditioning and refrigeration equipment. They can be 
produced to specified diameters and thickness. 





MODERN STEEL FURNACES 





OU'VE seen these finest of 
steel furnaces at your jobber 
—you've made money when 
you installed them! 


We're glad that »»» 


more and more of you 
are becoming 


“SMART BOYS” 


SYNCROMATIC CORPORATION 
: Offices : 


Factories 


Milwaukee and 
Watertown, Wis. 


5110 N. 35th Street 
Milwaukee, Wis. 
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70,000 to 250,000 B.T.U. 
Gravity or Forced Air 


COAL — OIL — GAS 
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You do it faster, 
more easily, with 
this guaranteed 


HEAVY-DUTY 
PIPE WRENCH 






this Housing ever 
Breaks or Distorts we 
will replace it Free 


Pe tee 
THE RIDGE TOOL CO, 
HV RIA © 





® Pick up a rime by the powerful comfort- 
grip I-beam handle and it feels like an unusu- 
ally efficient wrench. It is. The precision-cut 
alloy jaws grip pipe firmly, let go instantly. 
Adjusting nut spins easily in all sizes, won’t 
bind. You like the handy pipe scale on the 
full-floating hookjaw, tie replaceable heeljaw. 
And the guaranteed housing assures you long 


eer expense-free service — 


most for your money. 





Rimmim> Strap Wrench. Ask your Supply House. 


Eleas 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S.A. 
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This means no more wrench 
housing repair expense! 
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How adjustable air diffusersincrease 


the efficiency of supply air diffusior. 


Better mixing of room and supply air, more 
uniform temperatures throughout the oc- 
cupied zone and noiseless, draftless air 
diffusion are accomplished with 


KNO-DRAFT adjustable Diffusers 





Any desired angle from vertical to horizontal at 
your fingertip. 


By simply turning the air adjustment screws (easily 
accessible from under the unit) the inner cone of any 


KNO-DRAFT Diffuser may be 
secure any angle of air direction required by ceiling 
heights, system balancing, and individual or seasonal 
requirements. Thus the diffuser becomes more effective 
whether it is used in cooling, heating, ventilating, or 
combined systems, because it can expel chilled air parallel 
to the ceiling or eject heated air downward to prevent 


stratification. 


Type K Adjustable 


Diffuser with 
Type D Volume 
Damper. 


Pat. and pot. pending 





raised or lowered to 


Any desired volume at your fingertip 


Every KNO-DRAFT Diffuser can be equipped with a 
built-in volume damper (easily adjusted by hand- 
iffuser) which varies the outlet 
aperture uniformly without affecting the outlet velocity 


turning knob under 


or diffusion pattern. 


Thus KNO-DRAFT Diffusers can be adjusted quickly 
and accurately to the angle and volume needed to meet 
a wide variety of conditions, and as a result, the factors 
of temperature variation, temperature fluctuation, drafts 
and noise can be minimized considerably. 


The W. B. Connor Engineering Corp. maintains a staff 
of specialists and district representatives in leading cities 
to assist you with any air distribution problem. 


FREE HANDBOOK 


Contains clear sketches, charts, dimension prints and 
instructive text that simplify the selection and installa- 


tion of air diffusers. 


For your copy write Dept. D-11. 


_W.B. CONNOR ENGINEERING CORP. 


Air Purification 


Air Diffusion 
114 E. 32nd Street 





Air Recovery 


New York 16, N. ¥. 
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Cycling Controller for Rate of Temperature Rise 


No. 2995—For batch type processes and other opera- 
tions where rate of temperature increase or decrease 
must be controlled. as well as the actual processing 
temperature and duration, 
The Foxboro Co., 106 
Neponset Ave., Foxboro, 
Mass., has developed the 
“CycleLog” controller, 
now available as a si, 1d- 
ard item in the company’s 
line of instruments for 
measurement and control. 

No time cams or supple- 
mentary instruments are 
employed. The unit is 
completely automatic, ac- 
cording to whatever 
schedule is predetermined 
by adjustments of four setting knobs on the instrument 
panel. 

In batch dyeing, for example, the controller is said to 
bring the bath temperature up from any starting point, 
regardless of daily or seasonal variations, to the desired 
holding point, and do this at any desired rate of rise 
from 1 to 8 F per minute. It will hold the bath at 
the correct temperature for the designated period of 
time, and then shut off the heat supply, and signal the 
operator that the cycle has been completed. By refer- 
ence to the instrument chart and its notations, any cycle 
can be exactly duplicated as desired, in any similar 
plant and regardless of season, according to the manu- 
facturer. 




























Design Enginering Service 

No. 2996—A new design engineering service has 
established at The H. O. Canfield Co., 129 Housa 
Ave., Bridgeport, Conn., manufacturers of rubbe) 
synthetic rubber products. The function of this s 
is to study regular and special requirements for 
ponent rubber or synthetic rubber parts in pract 
all industrial fields. 

Upon request a careful study will be made of the eng 
use of a manufacturer’s product to determine what :y; 
of rubber or rubber compound best fills his rey 
ments. Rubber compounds can be formulated to 
many specifications, even resistance to extreme cold a: 
heat in the same item. 


Air Separator 


No. 2997—Under the trade name “Airfuge,”’ 
separator for removing moisture, oil, scale, etc., 
compressed air is announced by The Swartwout 
18511 Euclid Ave., Cleveland 12, O. Utilizing the ce 
trifugal principle, the new product is said to provide 
simplicity of construction and operation and high) 
efficient separation. Repeated tests, says the manufac. 
turer, show that air delivered is 99 per cent or mo: 
free of contamination. Air entering the _ inlet 
diverted positively to the inner wal] of the round | 
and unwanted substances whirl out of the air strear 
and drain to the bottom. An integral float-operat 
trap releases condensate automatically. The separa 
body is made of cast iron, and the interior parts ar 
corrosion-resisting materials. It is made in three size: 
for varying capacities and with a range of ptpe co 
nection sizes. 













WELDED All-Steel Worm—All Sizes—All Pitches 


¥% Crown’s complete line of all-steel Coal Feed Screws meets 
every replacement and production requirement. Pro- 
duced for both domestic and industrial stokers. Crown 
Screws are available with right or left hand screws, in all 
sizes and pitches, tapered or straight, and in combina- 
tions of pitches. Uniformly smooth surfaces insure that 


CROWN 


In ordering give complete specifications on size and design. 


IRON WORKS COMPANY 


coal will flow freely and easily through the flights. Be 
cause it is all-steel with continuous weld, the Crown Cod 
Feed Screw guarantees long, continuous operation wit 
full customer satisfaction. Crown is in a position \ 
make prompt delivery on all sizes. 


Minneapolis, Minn. 
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NO “GLAND TROUBLE” 


because UNITROL Level Controller 
_~ has no packing glands or stuffing box 


On recirculator systems of condenser hotwells, deaerators—or wherever the level of 
liquids must be controlled—UNITROL will do it more accurately! Simple . . . self- 
contained .. . this exclusive design eliminates trouble-making restrictive elements. Fric- 
tion is minimized. Action is free and unhampered. Feed or drain is regulated promptly 
and positively. The float is linked to the inner valve through ratio connection, with 
maximum float travel on any size valve of only 7 inches. Available for temperatures up 
to 750° F.—in valve sizes 1/,” to 4”—integral casting construction—valve and floatcage 
of semi-steel or cast steel—float of seamless copper or stainless steel—and with the fine 
craftsmanship for which K & M has been recognized for 75 years. Our Engineering 
Department will be glad to make specific recommendations. 


KIELEY & MUELLER, inc. 


Write for MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS 
Catalog 


66-C 2015 43rd St., North Bergen, N. J. 








MASSACHUSETTS 


a Complete and Distinguished Line of 
Heating and Air Conditioning Equipment 


Backed by 66 Years of Bishop & Babcock manufacturing experi- 
ence and engineering “know-how’’—Absolutely Dependable— 
Modern Design and Refinements—Wide range of sizes and ar- 
rangements—Standard and dependable equipment for all applica- 
tions—Compact and rugged construction—quiet and efficient in 
operation—Economical. 


e MASSACHUSETTS POWER FIXED FANS ¢ MASSACHUSETTS 

SQUIRREL-CAGE FANS ¢ MASSACHUSETTS AIR CONDITIONING 

= ie BLOWERS ¢ MASSACHUSETTS BLOWER TYPE UNIT HEATERS 
esign 4 


Massachusetts’ = = Write Today for the Catalogues You Need 





MASSACHUSETTS BLOWER DIVISION 


74c BISHOP x BABCOCK Ufo. Ca. 


4901 HAMILTON AVENUE . CLEVELAND 14, OHIO 
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Smaller package units, from 1350 to 5000 cfm, anc \ary, 

central systems are also available. : 
The manufacturer states that some of these pr ces. 

ing operations provide conditioned air as low as deg 

dew point, or about 6 per cent relative humidity at 40 7 

and that units have been tested at dew points 

as —80 F. 


Bimetal Element Dial Thermometer 


No. 2999—A new thermometer is said to feat ire, 
permanently calibrated, highly accurate and extreme); 
responsive precision bimetallic helical coil meas rin, 
element having a case of 
alloy steel (in most sizes), 
and 18-8 stainless steel con- 
nection nut and stem. Ex- 
pansion of the bimetallic coil 
rotates an attached small 
shaft and indicating pointer 
as one unit over the entire 
scale range. There are no 
pivots, mechanical linkages 
or gears. Rugged construc- 
provide a means tion is said to protect ther- 
of dehumidify- mometer against corrosion, vibration, shock and roug 
ing-humidifying the air independently of temperature handling and to insure long, dependable service. Variow 
for processing operations and for comfort and are said standard ranges are available between limits of —% 
to be especially useful where low dew point air is re- F and 1000 F. Test or laboratory thermometers ar 
quired. Units are being used in foundries and in the graduated in both C and. F on the same scale. Ther. 
manufacturing of glass, matches, photographic film, mometers are obtainable in 2, 3, and 6 in. dial size: 
pharmaceuticals, foods and other processing operations The manufacturer is Equipoise Controls, 342 Madiso: 
requiring air quantities from 10,000 to 70,000 cfm. Ave., New York 17, N. Y. 


industrial Air Conditioning Units 


No. 2998—In addition to present units, a vertical con- 
tactor of heavy duty construction is offered in the 
new “Kathabar” 
unit announced 
by Surface Com- 
bustion Corp., 
2375 Dorr St., 
Toledo 1, Ohio. 
This unit has 
been developed 
for larger in- 
dustrial applica- 
tions where con- 
tro] of humidity 
is necessary to 
maintain  prod- 
uct quality and 
to insure con- 
tinuous produc- 
tion. 

These systems 
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SAVE 98% of CONDENSER WATER COSTS 
wasted thru REFRIGERATION | 
and AIR CONDITIONING PLANTS 
oF = Ht. a a os 2 
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ATMOSPHERIC UNIT, INDUCED DRAFT COUL- idvuunK CUULING TOW- Ss 
WOKCESTER, MASS. ING TOWER, PHILA, PA. ER, BROOKLINE, MASS 2 





TRAY COOLING TOWERS offer 
% ALL STEEL CONSTRUCTION Send for 
te PACKAGE UNITS—REQUIRE LESS SPACE BULLETIN 46 AR 









te OPEN DISTRIBUTOR HEADER—NO NOZZLES 
requires less horsepower for recirculating pumps. | Some open territory for 
COOLING TOWER ABOVE—40 Tons Refrigeration # INDOOR and OUTDOOR UNITS fectory representatives 


Capacity. 120 GPM. Induced Draft-—-Outdoor Unit 


NEW ENGLAND COOLING TOWER CO. Sdston 





















treet 
MASS. 
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UT we needed them for use 

with Yarway Steam Equip- 
ment and couldn't find any to 
suit us. 


So we designed the YARWAY 
Strainer. 


Apparently a lot of other people 
were having “Strainer trouble” 
because, without a line of adver- 
tising, the Yarway Strainers pur- 
chased in a few years now number 
many thousands. 

Why don't you look into this bet- 
ter Strainer for your money? Buy 
one from your supply house (over 
100 Mill Supply Houses now 
have them). 


See its protection against corrosion 
—cadmium plating inside and out. 
Examine its high grade Monel 
woven wire screen that stops dirt 


—lets condensate or other fluids 
flow freely. 








Notice the removeable blow-off 
bushing. Screen and bushing 
come out together—go back to- 


gether, automatically aligning. 


Six standard sizes from 4" to 
2” for pressures to 600 Ib. 


See your Mill Supply House 
or write for Bulletin S-200 


ARNALL-WARING COMPANY 
07 Mermaid Ave. PHILADELPHIA 18, PA. 


YAR WAY STRAINERS 
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You can cut clean 
threads quickly. . . 
with this rugged, 
handy, small 


RiFEaIb 


RATCHET 


THREADER 
No.OOR & I1IR 








| Handy carrier for any 
combination of sizes 

























@ Quick and easy does it with this tough little 
steel-and-malleable ratchet die stock — heat- 
treated toolsteel dies, precision cut and factory 
tested, give you smooth perfect threads. Die 
heads snap in from either side, can’t fall out. 
No special dies are needed for close-to-wall 
threads. External ratchet No. 00R for 4" to 1“ 
pipe, No. 111R for ¥e"to 144"— internal ratchet 
No. OR for Ye" to 1,” No. 11R for " to 1%.” 
For durable efficient work-saver threaders... 
ask your Supply House for rimmrps. 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S. A. 
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Sharper TOOLS! 
Smoother JOBS! 


.. . with Black & Decker BENCH GRINDERS 











u 
Combination 
Bench Grinder 


$72” 
Also 6” and 10” 
Models 











Black & Decker Bench Grinders keep a keen cutting edge 
on your tools—help you turn out cleaner work, faster. 
These Grinders handle many other jobs too! They grind 
pipe, rings, connections, fixtures, etc.—wire brush, buff, 
burnish, polish and finish sheet metal—remove weld 
marks and saw or shear burrs. 


Long wheel spindles and tapered end housings make 
room for large or odd-shaped pieces. Powerful motors 
maintain high operating speeds under pressure—help 
you get work done sooner. Many other features. 


Ask your Black & Decker Distributor about Black & 
Decker Bench Grinders and other Electric Tools for 
heating, piping and air-conditioning work. Or write to: 
The Black & Decker Mfg. Co., 628 Pennsylvania Ave., 
Towson 4, Maryland. 


“WHIRLWIND’’* WIRE BRUSHES 


Perfect team-mates for Black & Decker Grind- 
ers. Tougher, denser, last longer . . . because 
each tuft is locked in place to stay. Six wheel 
sizes: 4"' to 12". Three wire sizes. Three 
thicknesses. Fit almost any arbor or spindle. 


*Trade-Mark Reg. U. S. Pat. Off. 


LEAOING DISTRIBUTORS EVERYWHERE sti 


FP hchss Decker 


portasre erectaic TOOLS 


PORTO-SHEARS 
PORTABLE GRINDERS 





DRILL STANDS 
SANDERS + 


DRILLS HOLE SAWS 
BENCH GRINDERS . 
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| collector plates are sta- 


_ed on heavy insulators 
| affixed to the end plates 


| are mounted on two end- 


Diaphragm Pressure Switch 


No. 3000—Originally designed to automatically 
trol the intercooler flap on fighter planes, a new 
phragm pressure switch is now available for oth: 
plications. 

Specifications received from the manufacturer, 
tec Co., White Plains, N. Y., show a sensitivity of 
in. of water on stationary applications. 

This instrument may be adjusted by means of ty 
knobs to any pressure value desired. For accurate 
termining these pressures, a draft gage may be 
nected in parallel with the pressure switch. 


Self-Cleaning Electronic Air Filter 


No. 3001—The new “Model E Electro-Matic’”’ filte; 
now being made by American Air Filter Co., Inc., 107 
Central Ave., Louisville 8, Ky., is designed to provid 
electronic air filtration 
as an integral function 
of a_ self-cleaning air 
filter. It eliminates the 
necessity of shutting 
down the filter for man- 
ual cleaning and mini- 
mizes the need for per- 
sonal attention, thus 
permitting the continu- 
ousness of operations. 

The positive or charged 


tionary and are support- 
of the filter housing. The 


negative or grounded 
collector plate assemblies 





| less chains which rotate — 
| over top and bottom sprockets to form a continuou 





movable curtain. The lower part of this curtain is s 
merged in an oil bath through which it rotates to re 
move the dust deposit on the negative plates. The sma! 
amount of dust collected on the stationary or charge 
plates is removed by a wiper which is mounted in the 
rotating curtain and this wiper is, in turn, cleaned 
it passes through the oil bath to remove the tarn 
residue from the negative plates. A wiper is also pre 
vided on the oil reservoir. The dust and dirt settling © 
the bottom of the reservoir as sludge is removed whe 
it has reached the depth of 2 or 3 in. by means of : 
scraper designed for this purpose and placed in a special 
sludge pan which engages the front edge of the reservol 
holding the cover in an open position to permit the 
operator complete freedom in using the scraper. 

The unit is made in a wide range of sizes, making " 
possible to meet many space conditions. It uses ful 
height ionizers, which are said to reduce power losses 
to a minimum due to fewer wire ends. The filter, 
erating at its normal face velocity of 500 fpm, has # 
efficiency of 85 per cent by the discoloration test meth 
and at 400 fpm has an efficiency of 90 per cent, accord 
ing to the manufacturer. 
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| Aerospot aud Dynaflou 





FANS ror every INpustry 


Aerospot and Dynaflow Fans rate high in efficiency and 
safety features and offer advanced aerodynamic design 
and rugged construction. The models shown are in most 
demand for Industrial use. Any 
unit may be furnished with ex- 
plosion-proof motor and fan 
blades. For complete specifica- 
tions, and listings of other fans 
available, write for our new cata- 
log today! 


HEAVY DUTY AEROSPOT 


For general or specific ventilation, man- 
cooling, or parte-cooling—to increase per- 
sonnel efficiency and decrease lost time in 
cooling and drying hot parts. Portable 
Direction of blast adjustable. Explosion- 
proof motor, metal conduit and starter 
can be supplied. Conforms to state safety 
regulations. 





DYNAFLOW UNITS 
2-4-6 BLADE TYPES 


Six Blade model illustrated. For 
exhausting or blowing against high 
static pressures. For general ven- 
tilation or specific processes where 
fumes are present. Sizes: 16 to 36 
in. dia. Capacities: 1240 to 26000 
c.f.m. Two and four blade models 
for applications at lower static 
pressures 


EXTENSION ARM DYNAFLOW FOR 
“HOT” OR “EXPLOSIVE” GASES 










For exhausting explosive gases or fumes . . . For 
circulating “hot” gases up to 350°F. where temper- 
ature is too high to permit use of standard or even 
special motors. Used in heat exchangers of 
ovens, ete. Fans from 16 to 36 in. diameters 


DUCTYPE UNITS 
Direct Drive or Belt Drive 


Direct drive model 
shown; also supplied 
with belt drive for ~ igh 
temperatures or cor- 
rosive air and gas han- 
dling. Designed for bolt- 
ing in any duct run at 
any point or at either 
end. Sizes 16 to 36 
in. fans. 





SOUTH BEND AIR PRODUCTS, INc. 


322 EAST COLFAX AVENUE ° SOUTH BEND, INDIANA 
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Why is YOUR Heating System LESS Efficient than it was 
when new? The answer is SLUDGE, as illustrated above, 
and not only in pipes but the interior of radiators. 
valves, traps, etc. 


SLUDGE — 
lime. etc.— 


oil, grease, boiler carryover, oxides, light 


How to remove this sludge from Steam or Hot Water 
Systems? Some plant engineers try using harmful solvu- 
tions that attack metal and still do not get proper re- 
sults. The progressive engineer knows that removing 
sludge is a difficult job and will call for Rid-Al Service. 
This Company is experienced in handling difficult clean- 
ing problems economically. 


Rid-Al Service consists of three individual treatments 
for eliminating SLUDGE and all other foreign matter 
from your entire heating system. 


RID-SLUDGE thoroughly cleans all 
valves, etc. 


BOYLOUT cleans the boiler itself. 


PROTEX deposits a protective film thruout the heating 
system and retards further depos''s. All of the above 
chemicals are neutrals, harmless to metals. Our meth- 
ods are proven, safe and guaranteed to satisfy. The 
more difficult the job, the better we can serve you. 


pipe lines, traps, 


RYDLYME,—the answer to another type of problem, is 
@ non-corrosive* oii solvent, which will remove Hard 
Weter scale from indirect hot water heater coils, evap- 
orators, condensers, oil cooling units and other equip- 
ment used for heat transfer. 


*—Classed as non-corrosive by the United States 
Bureav of Explosives. 


All of these tested and perfected solutions can be 
obtained thru Apex Engineering Co. 


, a eee A ee 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 


APEX ENGINEERING COMPANY 


Cen. 2000 205 W. Wacker Drive, Chicago 6, TL. Ran. 7100 
“CONSULTATION SERVICE” 
problem which 


We would like 
in solving our cleaning 
tached sheet 


without cost 
is outlined on at 


Street 
City 


State 


\ttention of 
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IF YOUR BOILER GENERATES 
150 H. P. AT 125 LBS. PRESSURE — 


a 7 


SAVES [TS OWN COST 
IN ONE YEAR 


@ To give you a concrete example of the revolutionary 
savings of this Johnson System, let's suppose that your 
boiler generates 150 horsepower at 125 Ibs. pressure. 
With the conventional motor driven boiler feed pump, 
condensate is probably returned to boiler at 170° and 
pump is driven by a 714 H.P. motor. 


The Johnson System will return condensate at 270° 
—a 100° increase in feedwater temperature. Since the 
accepted rule of thumb says that each 11° increase 
brings 1% saving in fuel, this indicates a 9% total 
saving in fuel; to allow for all possible losses we'll use 
a figure of only 8%. To pump water to boiler more- 
over the Johnson System requires only a 1 H.P. motor, 
a saving of 6\4 H.P. (approximately 434 kilowatts 
every hour it runs). 





Here then are the possible savings, based on 10 
hours of operation per day, 26 days per month, fuel 
cost at the average of 45c per 1000 Ibs. of steam: 

5175 ibs. steam x 10 hours x 26 days 
x 12 months x 45¢ per 1000 ibs. x 8%............ 


5600 Kw. per yeor approx., compared te 


1200 Kw. = 4400 Kw. x 3e¢ 132.00 


$713.25 





These savings pay for the Johnson System in less 
than one year; and you will save a like amount, less a 
modest upkeep cost, for many years thereafter. The 
same proportionate savings are available for all boil- 
ers, from 30 to 500 H.P., operating at pressures up to 
200 Ibs. 

Write for full information 


Johnson Corporation 


806 WOOD STREET, THREE RIVERS, MICHIGAN 


For Low Cost Protection Against Low Water Hazard Ask 
About The Johnson Automatic Boiler Water Level Control. 
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_ the intense heat and the large amounts of cooling Wate 
| required, calcium carbonate (lime) scale was deposity 


_ untreated water. At the left is another section of pip 


| ers that many 


| The Gasflux Co., Mansfield, Ohio. This equipment wa 


| tor acetylene. 





| and outlet openings is bolted to a flange welded to th 
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Cooling Water Scale Preventive Compound 


No. 3002—As an example of the use of “Calgc»,”, 
glassy sodium phosphate, in treating cooling wate fy, 
the prevention of lime scale, the manufacturer cit: 
experience of a western steel plant. In this plan | 
steel billets are pushed along a system of water ¢ \olq 
horizontal pipes and heretofore the average li 
these skids was said to be four to five months. D 


at a fairly rapid rate so that a pipe which lasted 8 
months was considered to be of unusually long lif. 
Shown here is a section of a skid pipe from the bill 
heating furnace which is scaled so badly as to seriously 
impede water flow after 8% months of service with 


taken from the same furnace after 8 months of servig 
and after using water treated with 3 parts per millig 
of this material. 

This phosphate was developed for applications out. 
side the field of boiler water conditioning, and the 
manufacturer, Calgon, Inc., Hagen Bldg., Pittsburgh 34 
Pa.,  consid- 


applications @ 
for this com- | 
pound exist © 
in the pre- © 
vention of ; 
lime scale in 
coolers, inter- 
coolers, con- 
densers and 
various parts 
of cooling 
systems 
which are 
used in steel 
plants, oil re- 
fineries, power plants, chemical manufacturing plant 
and many other industries. 


Dryer for Air and Gas Lines 


No. 3003—A new dryer, “636 Series,” for removin 
moisture from air lines and gas lines is announced | 


originally developed to remove moisture from gener 
However, the largest field of applicatic 
appears to be for the removal of entrained moistur 
from air lines. 

Construction of the dryer consists of an outer she 
of 6 in. OD seamless steel tubing and a removable inne 
shell or cartridge of rolled sheet metal having a per 
forated metal bottom. A cast bronze head with inle 


outer shell. Incoming gas or air must first pass dow? 
ward between the inner and outer shell, thus trappil 
out entrained moisture, and then passes upward throug 
the drying medium the full length of the cartridge ® 
order to reach the outlet valve. 

Depending upon the drying efficiency that is requir 
there is a choice of three drying media to be used in th 
cartridge. These are “Fiberglas,” calcium chloride, 40% 
activated alumina. 





H 
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gal HEATLAND 


steel pipe is 
put to severe 
tests to insure 
perfection be- 
fore it reaches 
your hands. One 
is the hydrosta- 
tic test, in which 
each length is singly tried for leaks or 
imperfect welds by filling it with water 
under a pressure of one thousand 
pounds or more per square inch. This tor- 
rent of pressure quickly locates the 
tiniest hole, and any leaking 
pipe is rejected. 
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In other words, before 
you can test WHEAT- 
LAND for satis- 





























General Offices: Real Estate Trust Building 
Philadelphia 7, Pa. 


HEATLAND TUBE COMPANY | 
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8 OUT OF 10 
NEW HOME OWNERS SAY... 


| @ « We Want 
Economical 
Automatic Heat’ 





Vaporizing Oil Burner Space Heaters, Floor Fur- 
naces, Furnaces, and Water Heaters Equipped 
with “A-P” CONSTANT LEVEL OIL CONTROLS 
Deliver This Great Market Right to Your Doorstep 


The immediate future is bright for vastly increased 
installations of Vaporizing Oil Burner Appliances in the 
millions of attractive new small homes that will shortly 
be under construction. 


The majority of these prospective owners plan to enjoy 
the comfort of automatic heat and the luxury of automatic 
hot water — economically and dependably assured by 
“A-P” Constant Level Oil Controls. 


Prepare to promote profitable Vaporizing Oil Burner 
Appliances sales the “A-P” way — aided by the great ad- 
vantage of assured leadership with “A-P” Constant Level 
Oil Controls. Complete Bulletins upon request. 







Iliustroted is the “‘A-P"" Model 
- 240 W Y P Constont Level Oj! 

Control for water heaters—equipped 
with ““Magic Pilot." The “‘Magic 
Pilot’’ also is available on other 
model controls for vaporizing burn- 
er floor furnaces ond furnaces, 
where ao low pilot flame must be 
maintoined indefinitely. 


‘AUTOMATIC PRODUCS 
COMPANY 


2460 N. 32nd ST., MILWAUKEE 10, Wis. 


DEPENDABLE 


OIL CONTROLS 


éyv . 
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Internal Plating compressor has been completely redezigned for the 2; 
for Steel Pipe and 5 hp models. The cylinders are now arra: 


No. 3004—The inside of steel pipe is now being elec- & 90 deg vee with rotating parts dynamically | 
tro-plated with nickel or other metals by means of a nd the use of cast iron in place of a-steel shel! 
process developed by the Bart Mfg. Co., 227 Main St., ‘© provide quieter operation. 

Belleville 9, N. J. Developed to endow steel pipe with Check Valve Without 

the corrosion resistance of nickel or other metals, while Metallic Moving Parts 

retaining the relatively low cost, strength, and fabricat- vi : , : 

ing characteristics of the former, the process is said to : No. $006—From the stansentnt = ersten, " 
provide a smooth, ductile, and pore-free deposit adher- tion and operation, the “Chexflo ‘ alve x 
ent to the base metal. It can be applied to pipe or tubing offer simplicity ond aafety. Operation te effect 
up to 18 in. overall diameter, in random lengths of ap- synthetic rubber tube 
proximately 20 ft. stretched over a slotted, cup- 

Fittings and pipe line accessories are available. Ac- shaped metal core, which ex- 
cording to the manufacturer, welding and fabricating pands to open and contracts ° 
techniques have been fully developed. It is said this close. Due to the fact Chat this 
internally plated pipe can be welded, reduced, and bent expansible tube closes ware el 
(hot or cold) without destroying any portion of the ly on balanced flow, prior to the 

commencement of back flow, 


internal lining. . 

there is never any tendency to 

establish pressure impulses, 
Improved Package Type AC Unit | nin dele ate dale 
_No. 3005—The cabinet type self-contained air con- through the flow line, according to the manufactur 
ditioning units (from 1 to 5 hp) of the Westinghouse ther advantages claimed are: (1) The flexive | 
Electric Corp., 653 Page Blvd., Springfield, Mass., possesses a uniform and constant spring rate wi 
have recently been redesigned. Among the features avoids inertia being set up to cause operation bey« 
claimed by the manufacturer are: (1) Improved modern fow requirements. (2) It likewise improves i 
appearance, (2) Marked reduction in weight and space jce due to the fact that flexing adds life to : 
requirements, (3) All parts are readily accessible for (3) Because of its self-compensating and wear r¢ Sista 
inspection and servicing, (4) Conditioned air discharge factors this unit is suited for handling corrosiy: 
may be either horizontal or vertical and improved erosive air, gases or liquids. The valve is offered by ti 
blower design provides a reduction in power require- Grove Regulator Co., 1190 67th St., Oakland, ( 
ments for the fan motor, (5) The hermetically sealed [Continued on page 246) 


Boiler Feed Pumping Units 


@ For use where boiler feed should b 
controlled by boiler water level. 






























“Site 





@ Where operation of boiler wat 
make-up and condensate return | 
combined. 


lus 
ubl 
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@ In process steam installations whe 
little condensate is returned. 


a ey 


This is one of the various types of Condenss 
Return Units manufactured by Walter 
Eagan Co. No matter what your re- 

quirements, there is an Eagan Unit ° ne 
to do the job. = 


Write for General Catalog No. 2 
Consult us on your requirements 


WALTER H. EAGAN CO. 


FAIRMOUNT AVENUE, PHILADELPHIA, PA. 
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PEERLESS FIRE-GUARD DISTRIBUTOR.- | 
HIPS are built on a solid foundation of fair 
usiness practice and mutual understanding. | 
o sales quotas nor other Jokers in the Peerless | 


anchise. Each Distributor displaying the | 


) BPeerless Banner is guaranteed full and complete 
rotection throughout his entire territory 
mawhich is assigned only with every expectation 
f permanency. These conditions combined 
ith a sensible sales campaign - plus Peerless 
»-operation - and - 
lus the existing 
ublic demand for ¢ 
he Peerless Fire- 
uard Stoker assure 
istributor success. 
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MANUFACTURING CORPORATION 


inconronates 7 


LOUISVILLE, KENTUCKY 


SIncCeE 18864 
: ra E - — 
bl VES eens Ne Sah _ ee re ; 






















t a . 
\ Creerters L 








i7’s NEW! 


—AND YOUR COPY 
[IS WAITING 


Send today for this complete catalog 


and price list—it’s up-to-the-minute 
and complete—gives every detail and 
fully describes Waterloo Registers 


and Grilles. 


Also includes simplified grille selec- 
tion data—so you can quickly deter- 
mine grille sizes for supply and return 
openings. Now don’t forget—but 


write right away for your free copy. 


WATERLOO 
REGISTER 
DIVISION 


ASSOCIATED MANUFACTURERS, INC. 
WATERLOO, IOWA 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 









OILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube with 


IT HEATERS 


A proven heating unit, 
modern in design, in- 


blades deliver large 
volume of air with 
minimum air noise. 


CORPORATION 


DETROIT 
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® NEW BOOKS & REPORTS fe 


Vapor Adsorption 

To air conditioning and chemical engineers \ 
confronted with vapor removal problems this ne 
Vapor Adsorption, is a valuable contribution to 
erature. Edward Ledoux, the author, has presented }; 
material, together with data from other authorities 





| Although adsorption is the principal topic for ana 

sis, consideration is also given to the absorption , 
condensation methods of removing vapors (water vay 
_and others) from a gas or air. The tesk of an envine 
is to select the method and equipment to meet a parti 
|ular situation. This involves dew point required, aya 
|able sources of energy and their relative costs, availa 
source of cooling water, value of the vapor if it is to} 
reclaimed, and space or other limitations. The auth 
has faced the issue by means of typical numerical 
amples. 

The first third of the text discusses static adsorptix 
an understanding of which is desirable for design « 
gineers as well as research chemists and physicist 
Fundamental relationships for perfect gases and devi 
tions when analyzing imperfect gases are develop 
mathematically and compared to observed results. (3 
culations are made of the heat of adsorption and deson 
tion. This part has not been made easy reading for th 
application engineer because of the numerous formu 
developed, the presentation of data in metric terms, a 
the use of an array of unfamiliar symbols. 

Part II is concerned with the saturation of air. !t 
unfortunate that the author did not use the data ona 
/and water vapor mixtures as given in the latest issu: 
'the ASHVE Guide. His use of the expression “tot 
heat” of such mixtures, although correctly defined, m 

also result in confusion to an air conditioning engine 
The chapters on heat transfer, vapor transfer, and adi 
| batic saturation serve to develop the basic relationsh 
necessary for the succeeding material. 

The second half of the book (Parts III and IV 
ering dynamic adsorption and industrial applicatia 
is of greater useful value to engineers because they a 
|concerned not with static equilibrium between va; 
| and adsorbent but rather the rate at which vapor 
|}adsorbed or desorbed before equilibrium is_reache 
| Consideration is given to both isothermal and adiabat 
| processes. 

| There are a number of industrial uses of the adsom 
|tion principle, including: drying hygroscopic materia 
dehydration of compressed gases, drying of optical | 
struments, vapor recovery, and air conditioning whe 
independent control of humidity or extremely low ! 
midities are required. Data are presented on two 
mercially available adsorbents, silica gel and activa 
alumina, together with discussion of activation metho 
and operating problems. An entire chapter is deve 
to each major use listed above. There is also an ext 
lent chapter on the conditioning of underground sp# 
which includes discussion of methods of removing P 





sonous gases from the air and some practical obser’ 
, 
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'this very complex subject in a well organized manne 
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TYPHOON 


PROP-R-TEMP UNITS 


PROP-R-TEMP self-contained air conditioning 
units are a natural for an eager market. At- 
tractive, compact, easy to install, inexpensive 
to operate, built with the moving parts com- 
pletely accessible, PROP-R-TEMP represents 
an achievement in air conditioning engineer- 
ing. Available in 3 and 5 ton units. 








Tested Typhoon equipment for smooth performance in 
all types of conditioning systems is now available for 
prompt delivery. 





TYPHOON PRODUCTS 


* Prop-R-Temp Self-Contained Air Conditioning Units. 3 
and § Tons. 

* TYPHOON Evaporative Condensers. 

* TYPHOON Spray Coolers (Air Washers). 

* Prop-R-Temp Air Conditioning Units. 

* Monsoon Heating Coils (2-Header and Non-Freeze Types). 

* Monsoon Direct Expansion Coils. 

—— Water Coils (Continuous Tube and Free Drain 
ypes). 


Several dealer territories 


open. Inquiries and orders 
receive prompt attention. 


ICE-AIR CONDITIONING CO., INC. 


794-6 Union Street Brooklyn 15, N. Y. 
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JOE’S GOT 

PLENTY OF 

DIAMONDS 
-- CHEAP 





Most anybody looks on a cut-rate 
diarnond deal with suspicion. The 
bargain usually fails to materialize. 

Carry that suspicion into the 
field of plumbing supplies the next 
time you are offered merchandise 
at big discounts. You may be buy- 
ing a load of trouble. 

In fact, the only safe course is 
to patronize the reputable jobber 
in your vicinity who makes oa 
specialty of carrying trustworthy 
merchandise. 


KUHNS BROTHERS CO. 


DAYTON 1, OHIO 





“K" fittings are corried in stock of Malleable iron 
Fittings Co., Branford, Conn.; M. I. F. stocks of 
Kuhns Bros. Co., Dayton, Ohio. 
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Every time 
you install a 


BURKS 
SYSTEM 


you create 
a new 


BURKS 
BOOSTER 






BURKS Super 
Turbine Water 
System for 
SHALLOW WELLS 


Only Water System with LIFE-LOK! 
and .. . the BEST BUY in the field! 





By giving unfailing service with a 
minimum of attention, BURKS Water 
Systems win and hold the affections of 
their owners. After years of faithful 
service, a twist of the LIFE-LOK nut 
brings back “new-like” efficiency. This 
exclusive BURKS feature, with others, 
makes BURKS the Best BUY—and the 
best line to handle. 


BURKS 
Vertical Educer 
Deep Well System 


Write for BURKS Dealer Proposition 


DECATUR PUMP CO. 


41 ELK ST. DECATUR 70, ILL. 












_ solid form), while somewhat limited, serves 1 Doig 
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tions based on field experience. 

Discussion of dehumidification by condensati: » 
ing refrigeration or water) and dehydration by «bsp 
tion (using hygroscopic salts in aqueous solution , 




























out the fields of application where such methods 
more economic than adsorption. 

This text is published by Chemical Publishing q 
Inc., 26 Court St., Brooklyn 2, N. Y. The book has 9% 
plus xvi pp., 145 figures and charts, and 10 tables, 
data. Its price is $8.50. Reviewed by Realto E. Chery 
Consulting Engineer, Rochester, N. Y. 
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[Continued from page 242] 
Pneumatic Relay and Regulator 

No. 3007—The “Type F Totalizer,” a pilot-operats 
pneumatic relay, which may be used to add or subtra 
loading pressures received from external sources. ; 
manufactured by the 
Hagan Corp., Hagan 
Bldg., Pittsburgh, Pa. 
The device may also <= | 
be used as a reg- 
ulator, and in a con- 
trol system its func- 
tion depends upon the 
manner in which the 
loading pressures are 
applied to the several diaphragms of the totalizer. 

The device may be used in connection with a measy 
ing flow element and a power unit to regulate fluid fa 
temperatures, pressure, level, speed, or any other phys 
cal condition that can be transformed into a loadin 
pressure as an indication of magnitude. 

The manufacturer states that when used as an é 
ment in a control system, the totalizer may be used% 
perform various functions, some of which are 4 
follows: (1) Add or subtract loading pressures, therey 
totalizing fuels to a boiler or furnace fired with multi 
fuels, or setting up the flow of auxiliary fuels. 
Average two or more loading pressures, thereby ind 
cating the air requirements for groups of burners 
pulverizers. (3) Act as a selector of loading. In 
typical application, this action may serve to control fs 
speed on the basis of the air pressure requirements @ 
the most heavily loaded of several burners. (4) Respo 
to loading pressures sequentially. This action might! 
used to set up the sequence of operation of several di 
ferent burners or fans. (5) Produce anticipating 4 
derivative action. Used in this manner, the totaliz 
may be applied to overcome the effect of storage in som 
control applications. (6) Operate as a safety relay. 
example is its use to limit the rate of firing of a boi 
or furnace to that corresponding to maximum induc 
draft fan capacity. (7) Act as a pneumatic stop 
diaphragm operated valves, receiving regulators, ete. | 
some cases it may be desirable to limit the maxima 
or minimum opening of valves or dampers under al 
matic control without interfering with the ability 
move these valves through their entire range une 
manual control. (8) Invert loading pressures. Whé 
used for this purpose, the totalizer will transmit a lo 
ing pressure moving in the direction opposite the chan 
in loading received from external sources. 
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THERMOTECHNICS 


VY 'S IT METALLURGY? 
Vv IS iT A THERMAL SCIENCE? 


Y 8S tf A METHOD OF COMMUNICATION? 
iT 1S ALL THREE! 


THERMOTECHNICS — anew art in temperature 
detection ... based upon known phenomena 
of the expansion and contraction of metals; it 
includes regulatory media that harness temper- 
atures to industry's bidding; and, it communi- 
cates silently and invisibly critical observations 
by the action of THERMOTECHNICS’ unique 
instrument, the TBERMOSWITCH, and directs 
appropriate action. 

HAVE YOU LOOKED INTO THERMOTECHNICS? 
DO YOU KNOW WHAT IT CAN DO FOR YOU? 


To learn about THermMorecnnics, send for the 
latest brochure which will be mailed to you up- 
on request... of course, no obligation. Then fill 


out the infermation sheet which is enclosed 


with the brochure and submit the data to our 
ad THERMOTECHNK Analysis Group which will be 
glad to make a THERMOTECHNIC analysis of 


provide a L-O-N-G step toward your problem and submit the most effective 
TROUBLE FREE Performance application of THERMOSWITCHES to your specific 


requirements. 


Our long experience in design- 
ing and manufacturing V-Pulleys, Today, THERMOTECHNICS serves a thousand in- 
our complete understanding of dustries, from Aviation to X-ray equipment. 
their uses, and the finest ma- ’ ’ 

terials—all are combined in ai _ 
maiinn Mencee U-Palless the THERMOTECHNICS can serve you, too... eco- 
very best Pulley installations nomically, efficiently, simply and ruggedly. 
for Refrigeration and Air Con- 

ditioning systems as well as for 

Fans and Blowers. 


For unfailing, continuous oper- 
ation be sure to specify Maurey 
V-Pulleys. 


MAUREY 
MANUFACTURING CORP. 


2915 South Webash Avenve 
CHICAGO 16, ILLINOIS 








NCORPORATED 
THERMOSWITCHES 
TEMPERAT 


69 PLEASANT ST., ASHLAND, MASS. 
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Immediate Delivery on 


DOUGLASS waves 
VALVES 
SIMPLE * COMPACT 


SENSITIVE * RUGGED 


Douglass Temperature Controls are 
especially recommended for auto- 
matically controlling temperature of 
liquids in such applications as oil 
de-hydrators or pre-heaters, com- 
mercial water heaters, plating tanks, 
etc, and for atmospheric tempera- 
tures in such places as core ovens, cracker 
ovens, meat packing smoke rooms, paint dry- 
ing rooms, etc Temperature control range 
from 65° to 800° F 






















Douglass Pressure Controls offer ideal service 
where weight, space and close pressure con- 
trol are essential factors Control ranges 
available are for boiler pressures from 5 lb 
to 250 lb. and gas pressures to 177 W C 









| 
Continuous Duty 
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Peerless (formerly Dayton-Dowd) Horizontal Centrifugal split case or 
solid volute pumps, single and multi-stage are found wherever reliabil- 
ity, dependability and economical operating are desired. Engineered and 
manufactured with a view to long life, Peerless Horizontal Pumps are 
available for all classes of pumping requirements for high or low heads. 
The complete line of Peerless Deep Well Turbine, Hi-Lift, Hydro-Foil 
(propeller), Sewage, and Household pumps are standard for all Verti- 
cal pumping conditions. 

The right pump for the right job. All inquiries and specifications pro- 
cessed by tvained engineers. 
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@ MEETINGS & CONVENTIONS , 














_NDHA Annual Meeting 
Scheduled for June 3-6 


The 1946 annual meeting of the National 

| Heating Association will be held at the Cavali 
ginia Beach, Va., June 3 to 6 inclusive. The head 

| ters of the association is at 827 N. Euclid Ave., Pj, 
| burgh 6, Pa., and John F. Collins, Jr., is secretar 


| treasurer. 
| 




















| National Chemical Exposition 
| to Be Held in Chicago 
| 
The National Chemical Exposition, sponsored by 
| American Chemical Society, has been scheduled ; 
| September 10 to 14 inclusive and will be held at » 
Chicago Coliseum, according to an announcement 
Dr. H. E. Robinson, chairman of the exposition cop 
mittee of the Chicago section of the Society. 

Since industrial managers, chemists, and engineer 
are greatly interested in the effects of war time dev 
opments on post war products and production, it is 
pected that the registration of over 21,000 at the lg 
exposition will be exceeded. Marcus W. Hinson, w 

| has managed these expositions since their inception » 
| 1940, will again be exposition manager. 











a ee a eh lhe 






sa 











~* 










Chicago Preduction Show and 
Conference March 20, 21, 22 







Production for Profit will be the theme of the (h: 





| cago Production Show to be staged next March 20, 2 THI 










and 22 at the Stevens hotel, Chicago, by the Chicag 








Technical Societies Council, according to an announsii? W 

ment by Paul A. Jenkins, executive secretary of th 

council, 53 W. Jackson Blvd., Chicago 4, Ill. RI 
The show “will emphasize new efficiencies in factor 






production, and the results of wartime advances in prog 
duction tools, materials, handling devices, and contr 
instruments.” General factory equipment will be a 
hibited. 










Midwest Power Conference 
April 3-5, in Chicago 


Jt 





The Midwest Power Conference, sponsored by th 
Illinois Institute of Technology, in cooperation with: 
number of midwestern colleges and universities a 
several engineering societies, will be held at the Palmer 
House, Chicago, April 3, 4, and 5, as announced | 
Stanton E. Winston, conference director. 

Among the papers to be presented at the three-da) 
session will be Centrifugal Compressors, by W. H. Car 
rier, chairman of the board, Carrier Corp.; Cooling 
Tower Selection, by J. Lichtenstein, Foster Wheele! 
Corp.; and Radiant Heating, by T. Napier Adlam, vice 
president, Sarco Mfg. Co., Inc. 

Included in the program for the first time in 194 
will be a session on the gas turbine discussed by a pane 


of four speakers, and a paper dealing with the peact ,,., 
time applications of atomic energy in the power fiel( 3} — 
Hea 
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Millions of Steel 


+ JIFFY CLIPS 


Serving the Electrical Industry 






Specify 
MINERALLAC 


HANGERS, CLIPS, STRAPS AND BUSHINGS 


Expert design, choice ma- 
terials and controlled man- 
vfacture have built “‘top- 
service and longest life” 
into Minerallac Electrical 
fe Specialties. That's why the 
- electrical industry “prefers 
Minerallac”™ ...In steel and 
Everdur for hanging pipe, 
conduit, BX cable, etc. 

Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 NORTH PEORIA STREET—CHICAGO 7, ILLINOIS 


MINERALLAC 












é GENERAL” 
MULTIBLADE 


improved designs 
of 
“Those Quiet Ones” 
Universally Recognized at THE Types 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 
Air Conditioning Services 


Forward and Backward Curved Blades 
In all sizes. wheels 12 to 72 in. 


\ And forward curve “Juniors” / 
( with wheel diameters 6 to 10 | 


The whole story in Bulletin SC-102, with complete periorm- 
ance tables, dimensions, etc.—52 big pages. For your files 
on request. 


GENERAL BLOWER Co. 


“Lungs for Industry” 
Morton Grove, Ill. 
8601 Ferris Avenve 





Chicago 10, Ill. 
502 N. Dearborn $t. 














THE UNIONS 
WITH THE 
RECESSED 

BRASS 
SEAT 


“I 





JEFFERSON SPECIALTY UNIONS 


: Effect Big Savings in Labor 


J efferson Union Tees with union on the outlet assure 
labor savings and better piping jobs beceuse they take the 
place of an all-female union, two nipples and an ordinary 
tee. Three joints are thus saved. Available in All-Female 
and Male and Female threads. 


The brass seating in these and all Jefferson Specialty Unions 
is an exclusive feature which, located in a recess away from 
the runway of the fitting, leaves « straight bore assuring 
unrestricted flow in the pipe. 


JEFFERSON UNION CO. 


50! West 26th Street, New York I, N. Y. 


Factories at 


Lexington 73, Mass. Lockpork N. Y. 
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with AGITAIR EXHAUSTERS 


With no power or maintenance costs, 
the Agitair wind-actuated exhauster 
sucks hot air and fumes out of a 
building when only a gentle breeze 
is blowing—no matter which way the 
wind. 

It's simple to mount atop any roof, 
vent or stack. No back-drafting. 
Weatherproof. When no breeze, 
Agitair's wide orifices permit maxi- 
mum natural ventilation. Ask for Bul- 
letin EX-101. 


Applications: 


Industrial Ventilation 

Chimney Tops 

Farm Buildings 

Attic Ventilation 

Fishing Croft 

Bakeries, Laundries, 
Garages, and other 
Commercial Buildings 

Toilet Vents 

—and many others 


AIR DEVICES. INC. 17 EAST 42nd STREET NEW YORK’ 1 

















oN 











We have built, are building, and shall 
continue to build all types of custom- 
made coils for air conditioning and re- 
frigeration equipment. 


It will cost you nothing to ask us for a 
quotation on your requirements. 


SWAN ENGINEERING CO., INC. 


28-58 Nelson Street 
Bloomfield, N. J. 








J) a Kote 
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Blower Wheels 


For Over 20 Years . - - Janette has been 
building Blower Wheels for discriminating 
users who realized the importance of equipping 
their products with wheels of highest quality. 

heels 





There are 63 single inlet and 22 double inlet w 


available, in 5-inch to 12-inch diameters, from 67 to 


4620 c.f.m. capacities. 

We Solicit Your Inquiries and the privilege of ex- 
tending to you the benefits of our long experience 
in the building of wheels for motorized blowers. 


Ask For Bulletin 24-1 


Janette Manufacturing Company 


“ . 6, | 
556 W Monroe > Chucago 











Other Meetings ' 


American Society of Heating and Ventilating Engi. 


neers, 52nd annual meeting, January 28-30, Hote Cop, 
modore, New York City. Society secretary, \. | 
Hutchinson, 51 Madison Ave., New York 10. 


National Metal Congress and Exposition, Fe! rua, ff 


4-8, Public Auditorium, Cleveland. 


National Association of Corrosion Engineers, © nny, 


meeting; May 7-9, President hotel, Kansas City. As. 
ciation headquarters, Southern Standards Buildin... 7; 
Main St., Houston 2, Tex. 

National Marine Exposition; May 20-25, Grand (Ce, 
tral Palace, New York City. Headquarters, Nation 
Marine Expositions, Inc., 17 Battery Pl., New Yor 
City. 

American Society for Testing Materials, 49th anny 
meeting, June 24-26, Buffalo. Annual spring meectiny 
February 25 to March 1, Pittsburgh. 


American Gas Association, conference on ind 
and commercial gas; March 29-30, Commodore Perr 
hotel, Toledo, Ohio. 


If you are planning to attend a meeting or convention 
it is suggested that you write the headquarters office o 
the sponsoring society or group for a copy of the program 
and information about hotel reservations, etc. The stree: 
addresses of the various societies are given above for this 
purpose. Sometimes the dates or complete plans for such 
meetings are changed, and it is well, before making you 
own arrangements, to check with those in charge of the 
affair to be sure that no such changes will affect your 
own schedule. 





Industries Sales Corp. Organized 


Andrew J. Higgins has presented the applianc 
division of Higgins Industries, Inc., New Orleans 
La., to its present operating heads, J. O. Crary, L. \ 
Busenlener, and W. H. Bramblett. 

Announcement has been made that the Industrie 
Sales Corp., 521 City Park Ave., New Orleans, La 
has been organized and is operating without interrup- 
tion as distributors of the lines of commercial and 
domestic products formerly handled by the appliance 
division. The same retail dealers franchised by th 
Higgins company in Louisiana, South-Central Missi: 
sippi, Southern Alabama and Western Florida will be 
continued. 

Mr. Crary, who served as division manager under 
the Higgins name, is president of the new compan) 
Mr. Busenlener, formerly manager of the commercia 
and air conditioning department, is vice-president, an¢ 
Mr. Bramblett, who headed the Higgins domestic ap- 
pliance department, is secretary-treasurer. All three ar 
widely known executives in the appliance field. 


Coil Manufacturer Expands 


The Kennard Corp. reports the opening of its ne¥ 
plant at 2019 S. Hanley Rd., St. Louis, Mo. The firm 
specializes in the manufacture of air conditioning 
blower units and coils, heating coils and similar equip 
ment. According to Sam Kennard III, president, th 
new plant doubles former floor space and is equipped 
with the modern machinery to facilitate mass produc 
tion operation. 
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SWOuUle, Ip Se he EEEeoeeeor ll 


For complete data 
write Dept. HPA-1 
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© 
” » —_ | f 
OS _—_ - A 
Reliable, low cost circuit timing. Positive action 
with easily adjusted time delay range—from a 
Write for circular. 


ore, « 
~ ee eee 
Time Delay Relay 
fraction of a second to several minutes. 
Electro-Pneumatic TIME DELAY RELAY 





TLIZABETH A‘G'A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 
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CONTROL PROCESSING 
TEMPERATURES Accurately 


STERLING 
Control No. 117 


WHATEVER your process control 
requirements, you'll get better re- 
sults with this single seated, tight- 
closing, balanced pilot operated 
valve. Sterling Series No. 117 
Control. 


Built for steam pressures up to i 25 
Ibs. Sensitive, quick-acting, func- 
tioning upon a drop in air or 
| liquid temperature of | degree or 
less. Assures close, dependable 





Available in 3 Sizes—i'/," 


regulation of temperature to de-  i,", and 2", with standard 
ad . range of 130° to 170° plus 
sire setting. other special ranges 


Your JOBBER CAN quote you. Write for latest Bulletin No. 45! 
covering “Sterling” Temperature Controls. 


“ INC 3738 N. Holton St., 
| J a Milwaukee 12, Wis. 


WHY SPEED NUTS 
ARE FIRST 











Management requests SPEED- 
NUTS because they improve the 

quality and prolong the life of wee 
product. The same spring tension he the ewew te tate te 
thet produces the exclusive two erched prongs —_ in- 








SPEED-NUT lock also absorbs ex- word to provide a compen- 
pansion and contraction, vibra- Par J —— ie against 

r e son 
tien and shock, even preventing of pany senae and Oene 
damage to porcelain enamel, creates a Se/f-Energizing 
glass or plastic parts. Write today spring lock thot prevents 
end you'll soon assemble the \_Vi>ration loosening. _/ 








SPEED-NUT way. 
TINNERMAN PRODUCTS, INC.+ 2018 Fulton Road, Cleveland 13, Ohio 


arenes “wae met Gay vt 


PASTEST THING IN FASTENINGS...OVER 2000 SHAPES AND SIEE8 
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AUTO-VENT 
AIR ELIMINATORS 


Circulation Troubles? 


Don’t fight air pockets or traps in hot 
or cold circulating lines! “Get that 
air out of there” and keep it out a> 
by installing the No. 7 Maid-O’-Mist 
Automatic Air Vent. This reliable air 
vent has a self-closing float-controlled 
valve and is designed especially for 
circulating pipe lines, concealed ra- 
diators, unit heaters, cooling manifolds, 
tanks, diesel engines, or any other ap- 
plication where air kets or tra 
retard the free circulation of liquids. 
Now available in bright brass finish. 
For pfessures up to 75 pounds. 


PLAY SAFE—USE THEM ON 
EVERY JOB 








Weis Hot Water 





3215 N. PULASKI 
CHICAGO 41, 


RD. 
ILLINOIS 











GRADUAL 
CONTROL 


gradually 


@ THE POWERS REGU- 
LATOR CO.,2759 Green- 
view Avenue, CHICAGO. 
Offices in 47 Cities. 
See your phone book. <3 


i! f] WE H C TEMPERATURE 
and 
HUMIDEPY. CONTROL 
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For your convenience in obtaining copies of the: 
bulletins, see coupon on page 199. If you wri 
direct to the manufacturer, describe carefully wh 
literature you want, as the number given first 

each item is for use only when sending in yo: 
request to Heating, Piping & Air Conditioni) 


AC Arc Welding Machines 


No. 6043—New and improved Wilson “Bumb 
a-c transformer arc welding machines are describe 
a 16 page illustrated booklet published by Air Red 
Sales Co., 60 E. 42nd St., New York 17, N. Y. Amon 
the machines featured are the 300 and 500 amper 
standard and all-weather models and the new 200 amper, 
unit. Overall dimensions, performance and other pe: 
tinent data, and numerous photographs are included 


Air Conditioning Systems 


J No. 6044—The manufacturer's five basic systems 
air conditioning multi-room buildings are described an 
illustrated in a new bulletin (No. 30-F-2) issued by th 
Carrier Corp., 302 S. Geddes St., Syracuse, N. Y. Cop- 
duit and duct type “Weathermaster Systems” are fea. 
tured. This is the first of 36 new catalogs which wil 
be released by this company. 


Arc Welding Accessories 


No. 6045—A 12 page booklet (No. 130) illustrating 
and describing are welding accessories has been issue 
by Air Reduction Sales Co., 60 E. 42nd St., New Yori 
17, N. Y. Equipment such as electrodes, electrode hol- 


| ers, welding cable, shields, goggles, aprons, gloves, cab 
| connectors, and cable lugs are covered. 


List prices ar 
included and a special section describes the manufa 


turer’s equipment for welding magnesium. 


Arc Welding Electrodes 


No. 6046—A new 32 page illustrated catalog, issued 
by the Wilson Welder and Metals Co., 60 E. 42nd St 
New York 17, N. Y., furnishes data for the proper sele- 
tion of the arc welding electrodes offered by that man 
facturer. Chemical analyses, specifications, and other 
pertinent data are supplied for the different electrode 
and approved welding procedures for each applicatio 
are included. The data covers many types of work o 
a wide variety of base metals, both ferrous and no 
ferrous. 


Boiler Manufacturer's 
War Production 


No. 6047—“The Wartime Story of a Battling Boiler 
Plant” is a 12 page booklet describing the part whic! 
Fitzgibbons Boiler Co., Inc., 101 Park Ave., New Yori 
17, N. Y., played in winning the war. The assembly © 


tanks, locomotive boilers, gasoline scrubbers, feedwate'} 


heaters, and armor plated, prefabricated parts are ilu» 
trated. Some of the manufacturer’s boilers and heatié 
plants, which are now offered, are also illustrated 
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ALUMINUM and PLASTIC 


FAN BLADES AND 
BLOWER WHEELS 
BETTER FAN satisfaction is 


assured when you equip your 
fans with Burden Aluminum 
or Plastic Blades. 





Both are overlapping semi-pressure type. Aluminum 
Blades mounted on cadmium plated steel hub with 
steel or aluminum spider. Plastic Blades mounted 
on steel cadmium plated hub with aluminum spider. 


BLOWER WHEELS and HOUSINGS 
10 Sizes Made in Both Plastic and Metal 


Quietness is an Inherent Characteristic 
of all Burden Impellers 


Write for Descriptive Folder 


BURDEN FAN and BLOWER CO. 


Los Angeles 36, California 


8619 West 3rd Street - 
a 




















SOLENOIDS 


and SOLENOID COILS 


Model 4-06-C 
Weight 4 oz. 
with Plunger. 
Lift 4 Ibs. at 





1/16” stroke. 
Continuous 
rere Duty. Current 
EEE VTS at 24 Volts— 
35 Amperes. 


One of the WesCo Line of Solenoids 


WesCo AC-DC Solenoids are manufactured 
for all types of Temperature Control and 
Automatic Control Valves. Made to yeur 
specifications. Or our engineers will be glad 
to consult with you on your problems. 

Solenoids have been our business for 14 
years and have been honorably discharged 
from service with the armed forces where 
thousands have been in use in aircraft of all 
types. 

We are now ready to serve the manufactur- 
ers again and invite your request for further 
information. 


WEST COAST ELECTRICAL MFG. CO. 


Manufacturers of 
Transformers—AC-DC Solenoids—Magnets 


10010 S. Main St., Los Angeles 3, Calif. 
























MAKE YOUR 
OWN CO, TEST 


You can get an accurate CO, reading 
in 30 seconds—and in 3 or 4 minutes 
a complete analysis including draft 
and flue gas temper- 
ature, by this handy, 
accurate Hays Com- 
bustion Test Set. 

Reveals efficiency 
of combustion—tells 
how much money is 
going up the flue 

A new booklet 
“ABC of CO,” is im- 
portant reading 
permits you to figure 
actual fuel loss. Write 
for it 







JAYS CORPORATION 


a as ’ i 
" 4 J s 


Heat Air 
| Leettiialy mi 
a 








Straight lengths 

10'4" to 4244" or in 
single or nested coils as 

application indicates. 





Use Chromalox Electric Finstrip 
Heaters for hot air blasts in recir- 
culating ovens, drying equip- 
ment and many other forced hot 
air applications. Uniform, ther- 
mostatically controlled tempera- 


tures up to 750°F. Write for 
"100 Ways to Use Electric 
Heat™ booklet, Catalog 42 and 
eddress of nearest Chromalox 
Application Engineer. 


EDWIN L. WIEGAND CO. 
‘522 Thomas Bivd., Pittsburgh 8, Pa. 


Ee ORV ES ORK 


18-21 
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ELECTRIC HEAT AT ITS BEST 
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SPEED CLAMP 

ADVANTAGES 
1. One piece—no bolts, gears, thumbscrews. 
2. Exclusive, self-locking, ratchet design. 
3. Faster and easier to install or remove. 
4. Uniform pressure provides leak-proof grip. 
5. Low profile—no protruding mechanism. 
6. May be used over and over again. 

Write for literature 


TINNERMAN PRODUCTS, INC. Remove with 
2018 Fulton Read, Cleveland 13, Ohio ““***"* 





paren rate tat Ong US Pe On 
PASTEST THING IN FASTENINGS... OVER 3000 SHAPES AND SIZES 





Send for Free Sample of 


KEY-TITE--- 


THE LEAK-PROOF SEALER FOR GASKET 
AND PIPE JOINT CONNECTIONS! 


Sealing with Key-Tite will prevent leaks on all 
lines carrying water, gas, low pressure steam, 
compressed air, etc. It will not affect the color or 
taste of potable liquids so conse- 
quently can be used freely on piping 
and equipment where food or bever- > 
ages are prepared for human con- aS a 
sumption. : y 3 
See for yourself! Send for liberal § KEY TITE 
free sample to be tested in yourown fies g 
plant. clPE JOIN i 





2617 McCasland Ave., East St. Louis, Il. 


— 
. ses ATS AGI EES eae he 
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UI oe ok a peggeganesnetens 
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-Tite et eee euneeseeeeeenn: 
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' aca 
























Chromate Corrosion Inhibitors 


No. 6048—A 12 page reprint of Chromate Cor) 
Inhibitors in Bimetallic Systems by Mare Darrin, 
was published in the August issue of Industria! 


| Engineering Chemistry, is offered by the Mutual ( 


ical Co. of America, 270 Madison Ave., New Yor! ji¢ 
N. Y. The paper supplements and brings up to dat 
report issued in 1941 on this subject and the dat 
cluded cover tests on corrosion scores, weight 
pitting, pH, and chromate consumption. Practical ; 
cations which are described include air conditi: 
systems, refrigeration brines, diesel engines, and 
recirculating and quiescent systems. 


Constant Voltage Transformer 


No. 6049—A new bulletin (No. 35CV-102) has 
released by the Sola Electric Co., 2525 Clybourn 
Chicago 14, Ill. A discussion of the construction 
theory of the constant voltage transformer togethe 
with suggestions pertaining to its practical use ar 
included. The catalog section lists 31 types in capacit 
ranging from 15 to 10,000 VA. 


Corrosion Resistant Facing 


No. 6050—Procedures and methods of applying “Has 
telloy” facing assemblies to parts of equipment that 
must resist chemical corrosion are described in a 4 pag: 
folder offered by the Haynes Stellite Co., unit of Unio 
Carbide and Carbon Corp., Kokomo, Ind. For applica- 
tion to those surfaces which are exposed to corrosiy: 
agents, this nickel-base alloy may be applied directly | 
the use of welding rods or, for larger surfaces, thi: 
sheets of the metal are welded in place as a protectiv: 
lining. 


Electric Motors 


No. 6051—Squirrel-cage induction type and d- n 
tors %& to 200 hp, wound-rotor induction motors ' 
200 hp, and single phase capacitor motors 4 to 3 hy 
are described and illustrated in an 8 page bulletin issu 
by the Star Electric Motor Co., 197 Grove St., Bloon 
field, N. J. Also included are gearmotors and brak: 
motors and many typical applications in various indus 
tries are illustrated. 


Fans and Blowers 


V No. 6052—A variety of propeller and centrifugal typ 


fans are described and illustrated in a 59 page catalog 
(No. 45) issued by the Martin Fan and Blower ( 
4632 W. 21st Pl., Chicago 50, Ill. Both direct and pull 
drive fans for general ventilation, exhausting, roof ve! 
tilators, and portable use are covered. Centrifuga 
blowers offered are ot the forward, backward 
straight blade type and may be obtained in a large num- 
ber of standard mountings. Exhausters for spra 
booths, as well as mill type exhausters, are also d 
scribed. 


eating an Airport Center 


No. 6053—A project study, to present the case fo! 
central heating at a modern airport center, has bee 
issued in the form of a 17 page booklet, The Airport 
Center of Tomorrow, by the Ric-Wil Co., 1562 Unior 
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AT-A-GLANCE GAUGES 
ARE PREFERRED BY 
THE OIL INDUSTRY 


because 


To assure accuracy AT-A-GLANCE Gauges 
are NON-ADIJUSTABLE. but are accu 
rately adjusted at the factory to fit all sizes 
of fuel of! storage tanks according to 
individual specifications AT-A-GLANCE 
Gauges are aleo available for anv spectal 


sized tanks 











AT-A-GLANCE Gauges are approved as 
standard by the UNDERWRITERS LAR 
ORATORIES 

AT-A-GLANCE Gauges are the easiest 
reading gauge on the market. That red in 
dicator dise can be seen from any direction 
and at a great distance 

AT-A-GLANCE Gauges can't be beat for 
dependability and long life. They contain 
no gears. magnets, springs nor intricate 
mechanism to wear out or 
to get out of adjustment | 







































AT-A-GLANCE Gauges 
can be purchased from 
jobbers throughout the 
United States and Canada 








Write for complete 
details today. 


KRUEGER SENTRY GAUGE COMPANY | 


1056 West Mason Street Green Bay, Wisconsin 











in Hydro-Pneumatic Tanks equipped with 


DUOTROL 


The DUOTROL main- 
tains high water level 
at a fixed point and 
correctly balances air 
Pressure after each 
pumping operation. 
It provides @ maxi- 
mum voulme of water 
with a minimum of 
pump operation, saving 
power and reducing 
wear. Easy to install, 
stable adjustments. 


The DUOTROL 
shown is on a tank 
where water at 50° P. 
is pumped from a 600 
ft. well for summer 
cooling of a complete 
shopping center. The 
Pressure range is from 
3% to 70 Ibs. 


Ask for 
Bulletin D-6 





1011 University Ave. St. Paul 4, Minn. 
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The cheapest method of bending pipe is the one which 
gives the highest production at the lowest first cost. 
PEDRICK BENDERS qualify under both of these con- 
ditions. A Pedrick Production Bender will save you 
money because it can be run by inexperienced labor, 
is relay controlled, and fool-proof. Its production is 
high and its spoilage is low. 


PEDRICK TOOL & MACHINE CO. 


3640 N. Lawrence St. Philadelphia 40, Pa. 








Now! GetCopiesof Anything 


-in a Jiffy! Ret in yur om ot 
or plant! New, error-proof, low 

Amazing New Unit 
BLUE a. hewn a cost method saves time, draft- 


DRAWINGS, TRACINGS, ORDERS, | ing, tracing, typing, checking! 
INVOICES, RECEIPTS, CHARTS, 


LETTERS (over 100 others) Get the copies you need — when 
- you need them! APECO copies 


anything written, typed, 


The —j printed, drawn or photo- 
APECO graphed—even if on bothsides! 
PHOTOEXACT 


Vapinn Aaagthing! With this handy unit, you can 
turn out accurate, permanent 
copies at l-a-minute speed — 
for less than the price of a phone 
call! No darkroom or technical 
knowledge needed. Anyone can 
operate APECO —“‘America’s 
Most Widely Used Photocopy 
Equipment.” Get 
full information, 

















4 > 
Also continuous cabinet TODAY ! A wee 5 
models for prints of any 
length. up to 42° wide. > YOUR COPIA 


ee eh ™ 


« . Py 4 
ie = - re wiln ; 
. for this ; hoki Gib : 





igo 2 Sa 

| American Photocopy Equipment Co. , 
| 2849 N. Clark St., Dept. CJ16 Name i 
: Chicago 14, IIL Company 
! Send me, without obligation, jr} ! 
! your20-page, fully illustrated book i 
| showing the “what” and “how” Address ! 
1 of Photocopying and the savings i 
{ it makes in time,money and labor City & Stat i 
1 ! 
Lasse eeeemweeweeeoeoeooeeoeoeoeooeoeeoenen 4 
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F & T Trap 


HAINES 
TRAPS 


Haines Float and Ther- 
mostatic Traps are de- 
signed for any low pres- 
sure job up to 20 lbs. in 
the 3%” size and 30 lbs. 
in the 1” and 14%” sizes; 
they cannot become air 
bound; the Haines un- 
derslung valve principle 
assures safety. No dan- 
ger of building up a 
pressure. 








i 


Vento Radiator Trap 


The operating member 
of Haines Traps — the 
famous Bourdon Ther- 
mostatic Tube —is the 
strongest ever built into 
a steam trap. The Bour- 


‘ don Tube is used in 


gauges where accuracy 
is paramount; therefore, 
Haines Traps always 
give accurate perform- 
ance. 


Haines Traps are so 
constructed that they 
can be examined under 
pressure. You simply 
remove the cover and all 
working parts are be- 
fore you. 


WM. S. HAINES & CO. 


460 No. 12th Street 
Philadelphia 23 














REPUTATION and 
PROVED PERFORMANCE 


STOKERS 











Gehl Stokers in most every state in the union give many 
years’ evidence of outstanding performance. It will pay 
you to tie up with this established public acceptance. En- 
gineered by experienced stoker specialists—a 79-year-old 
Company, Gehl Stokers have extra values that are evident 
in smart designing, fine construction, economy of op- 
eration, long life and Domestic and in- 
freedom from _ service. dustrial mone 
The Gehl system of co- waghg” 
ordinated air _ control 

produces the maximum 
in heat units per ton of 
coal. 











Write for 
literature 
and dealer 
plan 


GEHL BROS. 
MFG. co. 


Dept. BA 830. Established 1867. West Bend, Wis. 


A GEHL WINS FRIENDS WHEREVER 








Commerce Bldg., Cleveland 14, O., manufacturer: 0; 
insulated pipe conduit systems. The hypothetical! ay. 
rangement consists of an intermediate port strategic |); 
located to a number of nearby cities. In addition ty, 
hangars, a field operations building, and an administra. 
tion building, many others, such as a club house, ‘ire 
station, air freight, and cold storage buildings are 
planned. Commercial enterprises such as stores, shops, 
and a hotel are included. It is planned to heat al! of 
these buildings together with those necessary to accom. 
modate a residential community of approximately 500 
people by a central system. Consideration is given to 
the use of radiant heating under one runway and the 
apron in areas where severe winters and heavy snow- 
falls are encountered. 


Heating System Cleaning Service 

No. 6054—The part “Rid-Sludge” service plays in 
removing light lime, oil, grease, algae, oxides, and boiler 
carryover from steam distribution systems is described 
in a 68 p. booklet called The Three Steps which has 
been issued by Apex Engineering Co., 205 W. Wacker 
Dr., Chicago 6, Ill. “Ryd-Al” service, which is virtually 
the same but also provides for cleaning the boiler, js 
briefly discussed together with the company’s procedure 
for cleaning steam turbines. The booklet contains ex- 
amples of applications in industrial space heating ip 
the form of testimonial letters. Serving as an intro- 
duction to the domestic field, the booklet is written 
primarily for the home owner. 


Heating, Ventilating and AC Equipment 

No. 6055—A brief description of the growth of an 
optical company, an international club, and the mod- 
ernization of an office building serve to indicate some 
of the uses for equipment which is offered by the Trane 
Co., La Crosse, Wis. The November issue of “Weather 
Magic,” the house organ of this manufacturer, also con- 
tains a brief discussion of the fundamentals of the re- 
verse cycle refrigeration system. 


Leather Packing Standards 

No. 6056—Alexander Brothers, 406 N. 3rd St., Phila 
delphia 23, Pa., have issued a leaflet which contain: 
tabulated data for recommended dimensions of cup, vet 
and U shape leather packing. The manufacturer states 
that these recommendations are offered to industry with 
the hope that they will be adopted as standards. 


hl Weight Pipe 

No. 6057—A new 56 page catalog, featuring applica 
tions of light weight steel pipe in diameters from 4 t: 
30 in., has been issued by the Naylor Pipe Co., 1251 E 
92nd St., Chicago 19, Ill. Many applications of this lock- 
seam spiral welded pipe are shown. Various pipe con- 
nections, including a new type coupling, and other 
fittings, together with the test data, are included. Wal 
thicknesses from 8 to 14 gage are offered, and for cer- 
tain applications “Toncan” iron pipe may be ordered in 
lieu of open hearth steel pipe. 


Liquid Gage, Steam Traps, Valves and Fittings 


No. 6058—Yarway News; the house organ of Yarnall- 
Waring Co., 107 Mermaid Ave., Philadelphia 18, Pa. 
generally features a well known American institution or 
industrial establishment. A description of the founding, 
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THE NEW 


COOLSTREAM 


Pressure-Bubbler& Bottle-Type 
ELECTRIC WATER COOLERS 


Superb Engineering 
Distinguished Design 
Maximum Efficiency for 
Minimum Operational Cost 


COOLSTREAM — the first 
Water Cooler with a one- 
piece stainless steel cabi- 
net and a one-piece stain- 
less steel top-plate. 


ae = " 


{¥e, v 
a 


** COOLSTREA 


We 


New Y . 








x POWERBILT x 


MULTI-BLADE EXHAUSTERS 





Write for details. 


Power Engineering Co. 


540 N. Michigan Ave. Chicago, Ill. 
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Jhe Gustin Company 


Invites Applications from Capable 
Mechanical Engineers 


greene are being offered to Engineers 

who can design and/or prepare engineering 
drawings for industrial buildings and their facilities. 
Assignments are not for specific projects but are in 
our regular engineering staffs in long established of- 
fices, located on the East Coast, Central West, Gulf 
Coast and West Coast. 


Positions are open to men possessing a sound back- 
ground of education and experience and also to re- 


cent college graduates qualifying in— 


Industrial Plant Equipment e@ Process Piping @ 
Power Plants @- Heating Systems @ Air Condition- 
ing and Ventilation @ Conveying Systems @ Plumb- 


ing and Sewers @ Sprinkler Systems. 


NATIONAL HEADQUARTERS 
16112 EUCLID AVENUE 
CLEVELAND 12, OHIO 














Another Phillips Product 
. « » PILOT OPERATED 
LIQUID CONTROL VALVE 


May be piloted by either 
float, thermal or electric 
valve. 


The recognized higher efficiency 
rate of a flooded operated 
evaporator in a refrigerating or 
air conditioning system is further 
emphasized when the evaporator 
is used in conjunction with Phillips 
Float Controls. Maximum B. +. U. 
transfer is assured. These controls 
respond so instantly to any wide 
veriations in load that their use 
is indicated on practically all 
installations. Available capacities: 
Freon, 20 to 500 tons; Ammonia, 
1 to 2000 tons. For high or low 
side applications. Write for NEW 
Bulletin. 


The Home of Phillips 


Regulating Valves and 


Float Controls 
Established in 1927 


A. PHILLIPS 








H. 
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COMPRESSED AIR LINE PURIFICATION 
YOUR PROBLEM? 


Here’s the Answer... 


The new Bird-White Pur-O-fier A-1 assures you of 7 
positive elimination by turbo-rotor centrifugal ac- 


= tion of all free moisture, oil and foreign matter in 
AM small compressed air or gas systems. It operates 
aan with from 1 to 5 cubic feet of air (1 to 75 p.s.i.) = 
Be and for intermittent operation is extremely sensitive. ai 
~ ng many other uses this new unit is ideal for nt 


protecting air pressure operated machinery and 
instruments from corrosion and gumming. ao 
For complete specifications and applications ss 

write today for etin No. 11. ee 
Bird-White Pur-O-fiers are also available 
in other models for purification of large 
volumes of compressed air or gas. Ask for 
Bulletin No. 10. 


BIRD-WHITE COMPANY 
Dept. HP, 3119 West Lake St. 
Chicago 12, Ill. 











with 
SOL-VET 
“08” 


WATER TREATMENT 
FORMULA 





@ SOL-VET “08” is a fast, efficient cleaner of scale, rust, 
slime, dirt algae for all equipment using water for cool- 





ing. By dissolving impurities completely, they are carried 
out in solution and clogging is eliminated. Head pres- 
sures fall to normal; heat transfer is raised to maximum; 
full circulation is restored; life of equipment prolonged. 
On large jobs, shutdown time is cut a a maximum of 6 
to 8 hours. GUARANTEED EFFECTIVE. If you find 
SOL-VET “08” not exactly as represented, when used 
according to instruction and full, accurate report is given 
within 30 days from date of purchase, your money will be |& 
refunded. GUARANTEED HARMLESS when used as di- # 


rected, to all water conducting materials in water cooled 





equipment. os 


ANDERSON - STOLZ CORPORATION 


1731-33 WALNUT ST. KANSAS CITY 8, MO. 

















| 


development, growth, and some interesting hist 
background are usually included. Vol. 1 No.3 and 9 
No. 1 feature the community of Hershey, Pa. (an th, 
chocolate plant), and the University of North Ca) 

at Chapel Hill, respectively. Among the manufact. er’ 
products which are described are expansion joints jn. 
pulse steam traps, a liquid level indicator, and pax <ing 
rings for seatless valves. 





ee ae 


Rolling Mill 
No. 6059—The history, growth, and developmen: »° By § 

The American Rolling Mill Co., 461 Curtis St., Mi idle 

town, O., is described in a 32 page booklet issued by tha: BR 

company. The present size and diversified activities ar, i] 

also covered, and production figures, statements as { n 


earnings and dividends, a consolidated balance shee: a 
and an income statement for the years 1925 throug) i 
1944 are included. ee 
: 
Rotary Pumps ' s 
No. 6060—Rotary pumps of the “Bucket Desin & 
(swinging vane)” principle in capacities from %% to 75 m 
gpm and for operating pressures up to 500 psi are cd in 
scribed in a new bulletin (No. 307) issued by the Black Ce 
mer Pump Co., 1920A Century Ave., S.W., Grand Rap. 
ids 9, Mich. A new type of removable liner which i st 
now standard construction in the power pumps of thi: 
manufacturer is featured. in 
i sti 
Safety and Relief Valves an 
No. 6061—The Farris Engineering Co., 345 Commer wi 
cial Ave., Palisades Park, N. J., has issued a new catalo & rs 
ae 











De-Sta-Co 
Blower Wheel Housing 


of Standard Dimensions ot 


Made in sizes to fit 44, 5, 6, 744 and 9 inch wheels an 
in widths to suit single or double inlet wheels . . ad 
also individual parts for your own assembly. 


De-Sta-Co housings are engineered for maximum ef 
ciency and quietness in operation . . . neatly finished 
Send for ‘*‘De-Sta-Co Blower Housings" bulletin; giv@ 
complete information, including essential dimension 


pETRON Sta 
= 337 Midland Ave” 








PING CO. 
cart. he 
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No. 45) describing safety and relief valves. Many 

ew designs and improvements in old models are said te fe Oo W - p { P . J 0 | a! T 
be included. A noteworthy feature of the catalog is the a, 

se of an index chart showing line drawings of all the 
basic types included. Directly opposite the pictorial —_* COM POUND 


index is a detailed index showing applications and ref-| 
erencing the catalog location of the complete specifica- | , . S ° k 
tions. A condensed bulletin and price sheet is contained | as a in ils Form 


in a supplement (No. 45A). | 
FOR ALL THOSE PIPE INSTALLATION 


Spray Nozzles AND REPAIR JOBS 

No. 6062—Yarnall-Waring Co., 107 Mermaid Ave.,| NO LEAKS! Always Ready For Instant Use 
Philadelphia 18, Pa., has issued a 16 p. bulletin (N-616) | pncheg hh tds g~ 
illustrating and describing thé many types of spray | spreads and fills threads ECONOMICAL 
nozzles offered by the company for use in water cooling, | en \ HANDY... CLEAN 
air conditioning, and many industrial processes. Dimen-| 7 Tested and Fully Ap- 
sions and capacity data of the nozzles together with | proved by Independ- 
construction suggestions for spray ponds are included. | Yy ent Laboratories 
and Industry. 


NO MESS 











Steam Hose 
No. 6063—-Steam hose for tire recap and vulcanizing wr . NO BRUSH 

molds, together with typical installations, are described * a ta nee ae nned 

in a 4 page bulletin (No. 1500) offered by the Seamlex Freon, air, water, 

Co., 27-27 Jackson Ave., Long Island City, N. Y. steam, acid, gas, brine. 


, % Lubricates and completely ° ASK YOUR 
Steam Traps seals pipe joint threads, 


No. 6064—Dimensions, capacities, and list prices are | nuts, bolts, gaskets, turn- 
. : . ay u “ buckles, etc. 
included in a 4 page bulletin describing the “No. 0” | a ts 
Ai . Pee ee ae " i leg mtains no lead. Contains no in- 
steam trap which incorporates a thermostatic air vent, | jurious ingredients. 
an external tcst valve for checking the water seal, and 
which may be ordered in a variety of materials. A 4 Lake Chemical C. 
page leaflet describes a similar trap, “No. 0A,” which is| 612 N. WESTERN AVE., CHICAGO 12, ILLINOIS Lake Cnemicsl Ce. 
designed for removing condensation from small units. | ——_— SE es ete ae ie 


Marroce LLO 


Products are fully 
DEPEN DABLE 





- + 


= ATOMIZING SPRAY ee SPRAY POND NOZZLES 
. mat 
De Luxe type WK Pressure (2300) Ya "s A 
Actuated Water Regulating : bb 


Valves for Freon, Sulphur 

or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 Ibs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 
ance. Available in sizes of 
% to 2 inches FPT. Simple 
adjustment—easily serviced. 

















Electrimatic 


2100 INDIANA AVE. CHICAGO 16, ILL. 
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The manufacturer is Swendeman, Inc., 171 Camden 8) J 


COLD PIPE, CONDUIT and Boston, Mass. 
TUBE BENDING MACHINES | Test Data on Alloy Steels 


No. 6065—Some test results on mechanical propertie 
] types from which to select; hand operated capacities:- of Ni-Cr-Mo steels including the 8600 and 8700 serie 





Ye to 6” inclusive; motor operated:- 2 to 8” inclusive. are included in the December issue of Nickel Stee 
Now indispensable to contractors, shipbuilders, ordnance | Tonics, published by the International Nickel Co., ¢7 
NS CE EES CE ere emacs WE See | Wall St., New York 5, N. Y. The data are from a pape, 
Ee pe eee eee by Wm. C. Stewart and Richard E. Wiley original) 


published in the Journal of the American Society 
12,000 


Naval Engineers. 

or Totally Enclosed 
customers— and | .o= 
more—can testi- qm 


Electric Motor 
No. 6066—The “SealedPower” motor, available fror 
fy to the indis- — 
pensability of } 


2 to 15 hp and rated 55 C rise, full load continuous dut 
is totally enclosed and fan cooled. Developed for use i: 
"American" ma- 
chines. Here are 







dusty locations and places where excessive moisture 
present, the motor may be mounted in either the ver 
ww ve tical or horizontal position as sealed ball bearings ar 
*, eer Oe ca tae incorporated. It is described in a 4 page folder issue 

























paige ana pmoeny ss by the Crocker-Wheeler Electric Mfg. Co. Div., Joshw 
; o Hendy Iron Works, Ampere 1, N. J 
D. C.; Henry J. Kaiser Co., Calif:; Pacific f a 
Bridge Co.; Bethlehem-Hingham Shipyards; Valve Repair and Replacement 
Hercules Powder Co.; Stone & Webster; Record Sheet 
! E. I. Du Pont de Nemours & Co.; Crane Co. No. 6067—Undoubtedly Jenkins Bros., 80 White St 
i Quick New York 13, N. Y., are not alone in the thought tha: 
hI “ % . - , . , sac shi " , . 
y weds Deliveries ——j—_- | many thousands of valves which would normally hay 
been replaced during the last few years, are stil! i: 
eipE DING MACHINE 17 PURNACE ST. ; : > ‘ 
! wwe BOSTON, MASS. | service because all valve production was devoted to hig! 
| priority use. In addition, many valves are probably i o 
- = | need of repair because of round-the-clock war servic — 


unusual strains, and the lack of maintenance labor 
provide the basis for a simple, organized system 
periodic checkups, this manufacturer is offering a se’ 
of valve repair and replacement record sheets which ar 
ruled and include captions so that any valve identifica 

tion number, location, installation and inspection date: ( 
may be recorded. Component parts and notations as 
the condition of each part at the time of inspectio: I 
estimated cost of replacing parts or installing a nm 
valve may be inserted. 





The Pipe Joint Cement 
that goes farther 


Rutland Pipe Joint Cement gives you more bulk 
per pound. That means it goes farther and saves 
money. Seals joints tightly—lasts indefinitely— 
yet always leaves pipes easy to disjoin. Remains 
soft in can. Does not stain hands or fixtures. 
Mail post card for free sample. Rutland Fire Clay 
Co., Dept. H-31, Rutland, Vt. Also makers 
of Rutland Retort Cement, Furnace Cement, 
Asphalt Paint, Concrete Patcher. 
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Oil Burner Laboratory 


In order to increase the heating efficiency of « 
burners and fuels and at the same time provide lov 
operational cost to the consumer, Socony-Vacuum (©) 
Company, Inc., 26 Broadway, New York 4, N. Y., ha: 
established a test laboratory as a new unit of the com 
pany’s technical service laboratories in Brooklyn, N. } 

Said to be one of the most modernly equipped of its 
kind, the oil burner laboratory will be used to conduc 
tests with fuels designed for all kinds of heating units 
ranging from plants intended for small homes up t 
those made to heat large apartments, institutions an¢ 
office buildings. 

The laboratory was established to test new and im 
proved fuels and to provide the most suitable fuels for 
new equipment as rapidly as both are developed. Wit) 
the expectation that the post war period will speed de 
velopments still further, it is expected the laborator) 
will contribute materially to the advancement of 0! 
heating. — 


He 
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cold ..- dimensions are 
uniform. 








CENTRIFUGAL 
RECIPROCATING 


Centrifugal 
Pumps 
Turbine and 
Motor Drive 
Pumps for 
Handling Most 
Any Liquids 
and Service 
Steam and 
Power Driven 


WW DEANAPOLIS 
INWDEANA 





Clese Coupled Centrifugal Pump 





3918 


Durable Duplex, Packed Piston Patters 
Steam Pump 





ESTABLISHED [869 


DEAN BROTHERS PUMPS /NC. 
/NOIANAPOL/S /wO. 


527 W TENTH Sr. 











Ny ele AE (oy 44 (21 
You Can Use with e 


a0 , 


All Spraying Systems nozzles are designed according to 
proved hydraulic principles for a particular spray charac- 
teristic. Manufactured in thousands of types and sizes to 
the highest precision standards, they assure maximum 


efficiency in equipment where liquid spraying plays a part. 


One of the many Spraying Systems Nozzles is shown 
above. It is an internal mixing, pneumatic atomizing type. 
This and other spray nozzles are described in Catalog 22. 
Write for your copy of this free catalog. It contains com 
plete detailed information and reference data to permit 


selection of the best spray nozzle for every application. 
SPRAYING SYSTEMS COMPANY 
4033 West Lake Street Chicago 24, Illinois 


SPECIALISTS IN THE DESIGN AND 
MANUFACTURE OF SPRAY NOZZLES 
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ALGAE 
AND SLIME 
IN AIR CONDITIONING 


NOT A SCOURING AGENT . . 


A Proven Preventive 


* Reduces Bacterial Content in air going thru sys- 
tem from 60 to 90%. 


* Reduces Labor because frequent cleaning of jets 
and baffle plates is no longer necessary. 


* Proved and Accepted, has been used by large firms 
for over 4 years. 


* NON-VOLATILE . . . ODORLESS. 


CAROLINA ANILINE 
& EXTRACT COMPANY 


CHARLOTTE 1. NW. Cc. 
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DuraBilt Registers € Intakes 


URABILT Floor Registers and Cold Air Faces have 
close mesh design in all models—!/," by 2" on 
centers. Surplus strength results from amply heavy 
materials and rigid cross-bar assembly, the bars which form 
the face being mortised and locke ‘at every cross joint, 
and securely interlocked to frame. Frame is welded and 
reinforced at corners, joints are close fitted and will not 
pull apart. Entire assembly is extra durable, tight and true, 
and faces are level and heel-proof. When stout, shock- 
proof construction is required—use DuraBilt! 
Tonle zp ete 
write for Auer Register 
Book ing complete 
ree eo 
Py ae 
request. 


sent on 


THE AUER REGISTER 
COMPANY 
3608 Payne Avenue 
Cleveland 14, Ohio 


AUER _ REGISTERS 


& GRILLES. forAir Conditioning 






rid Gravity 





REGISTERS and GRILLES 


Designed for Heating, 
Ventilating and Enclosures 


Available in all standard sizes or to your specifications. 
Write for complete catalog. 


STANDARD «crroratine co 


3151 W. 49th PLACE CHICAGO, ILLINOIS 





















DESIGNED for Evaporative Coolers, small 
Cooling Towers, Stock Feeders and many 
other uses. Morey Float Valves are 
simple in operation, easy to clean. 
Made of corrosion-resistant materials. 
%” pipe connection. Usual trade 
discounts. Send for sample. Dis- 
tributors and Jobbers Wanted. 


DAN MOREY 


814-816 &. Rebertson Blvd. 
LOS ANGELES 35, CALIFORNIA 


LIST 
PRICE 


$2.00 
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PUBLISHER’S LETTER 
EXPLAINS PRINTING SITUATION 


When the printing strike in Chicago plants las: 
October was settled, after having delayed produc 
tion of our magazine and forced us to combine th: 
October and November issues, we were assure: 
that future issues would be on schedule. However 
that is not working out as expected then, and w: 
again must ask our readers and our advertisers t 
understand that printing facilities and availabl 
manpower in the printing plants are so overtaxed 
that, dependent as we are on contracting with an 
outside plant for our production, we are unable t: 
control or adhere to schedules. 

Currently, our issues are being printed three t: 
four weeks later each month than our established 
publication date. The plants got behind and have 
not been able yet to catch up. All possible meas- 
ures are being taken to shorten this time but it is 
apparent now that doing so will be a slow process. 
There is no question, of course, about being able 
to publish and mail our magazine every 30 days 
and, in that respect, you will receive your issues 
regularly. The job is to get those 30-day intervals 
back to normal publication dates. 

We regret exceedingly the delay and inconveni- 
ence that these conditions may have caused and 
we are sure that they will clear up as time goes on. 
In the meantime, we thank you for your patience 
and trust that you will realize that the production 
troubles in no way affect the content of the 
magazine and that you will feel, therefore, that the 
service values of HEATING, PIPING & AIR CONDI- 
! TIONING are in no way lessened. 

—FRANK P. KEENEY, publisher 











Guide to Refrigeration and 
Air Conditioning Training Facilities 


Educational Guide to Refrigeration and Air Condi- 
tioning Training Facilities in the United States is the 
title of a pamphlet recently issued by the American 
Society of Refrigerating Engineers, 50 W. 40th St. 
New York 18, N. Y., for the purpose of aiding returning 
veterans in locating such facilities. 


Questionnaires were sent to 208 universities, colleges 
and vocational or trade schools and returns were re- 
ceived from a total of 167 of these, including 111 col- 
leges or universities and 56 vocational or trade schools. 


The guide consists of seven tabulations listing college 
and university courses, vocational or trade courses, and 
college or university extensic. courses, graduate work, 
laboratory facilities, technical aid for veterans, and 
correspondence study courses. 


The tabulations are listed alphabetically by states and 
contain sufficient information regarding location, 
courses offered, credits and prerequisites to enable the 
prospect to judge whether he is interested in applying 
to the school for full details of the courses offered. 
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